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PREFACE 


The essays included in this volume are a selection of 
occasional addresses which have been given durino- the 
last fifteen years on some of the topics that confront a 
man of science engaged in a modern university. They 
may be of interest in showing one aspect of the educa- 
tional campaign that is being carried on m these newer 
centres of learning. Like any collection of addresses, 
this one may weary by its repetitions and reiterations ; 
but on consideration it seemed better, and it has 
certainly been easier, to reprint the essays individually 
without alteration, than to attempt to combine them 
into a more systematic treatise on science and educa- 
tion. The concern of the author, it will be seen, has 
been to raise his voice equally against pedantry and 
Philistinism, the Scylla and Charybdis through which 
our Universities need to-day such careful steering. 

A. S. 

Leeds, Jan . 1921. 
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The Modern University ATovement^ 


I T has been said that the futuie histoiians of England will 
iccord the foundation of its five new universities as the 
most notewoitliy incident that has marked the opening of the 
twentieth century. The movement has been spoken of in 
a pictuiesqiie way, as the Northern Renaissance. I think that 
we who have lived through this peiiod may be inclined rather 
to date the genesis of the universities in the nineteenth centiuy, 
and to icckon it among the gicat movements for emancipation 
of people and libeialization of institutions, which will make 
that century and the Victoiian age foi ever mcmoiablc. 

The univeisity colleges, out of which these new universities 
have giown, seem to me to owe theii oiigin not to anything 
that can be propeily called a Renaissance. University College, 
London, and the Owens College, Manchester, were the fust, 
and I think there is the clearest evidence that their success 
was determined, at the outset, by two factois , fiistly, by their 
providing highei education for those who wcie unable to sub- 
scribe to the leligious tests imposed by Oxfoid and Cambridge, 
and secondly, by the liberal lecognition which they gave to 
natuial science. At a later stage, they became distinguished 
as the academic lesoits of the poor in puisc, and as the 
nurseries of applied science 

What has happened at the beginning of the twenticlh 
century, has been the confeimcnt on single colleges of the 
power to grant those greatly overestcemed certificates of 
knowledge known as degrees, which previously had to be 
^ An address to the Le^ds Arts Club, delivered Novembei lo, 1906, 

240J jj 



10 THE MODERN UNIVERSITY MOVEMENT 

acquired from some moie oi less independent examining 
board.^ It is true that this last step is a very imposing one , 
it has been taken with difficulty, it has aroused much interest, 
and its consequences are consideiable. But it has not altered 
in any mateiial way the aim or policy of the institutions con- 
cerned, which, in some cases, would have become independent 
iiniveisities much eailier, if certain predilections or prejudices 
had not been insuperable. Their light and theii need to call 
themselves universities were challenged in high places and in 
low. 

This will lead us to ask the inevitable question — what is 
a university ^ The question may be answered m two ways : 
either by ihetoric, or by matter-of-fact illustration. For the 
present I will keep to matter of fact ; later I may use some 
rhetoiic, but it shall be boi rowed, and from a good source. 
There are Oxford and Cambridge universities, Glasgow and 
Edinburgh, Paris and Beilin, Plaivard and Jonas G. Clark, 
presenting among themselves many impoitant and sti iking 
differences. But the English idea of a university has been 
based on Oxfoid and Cambridge. It is haidly possible to 
exaggerate the influence which this piepossession has had, and 
still has, on the attitude of Englishmen towaids all university 
questions. 

To an Englishman, a university is something very old, veiy 
venerable, veiy picturesque, very large, veiy select, very 
detached, and, of course, veiy leained. Those who have had 
to fight the cause of the new universities have found them- 
selves between the upper and nether millstones which bound 
this conception of a univeisity. The highly educated English- 
man, who as a rule has been at either Oxford oi Cambridge, 

^ The Victoria Univeisity was founded m 1880 and its degiees weie 
available for students of Owens College, from that date ; foi students of 
University College, Liverpool, aftei 1884 J foi students of the York- 
shire College, Leeds, after 1887. 
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IS the upper millstone. He has been aghast at our newness^ 
our smallnessj our poorness in this woild^s goods^ our incon- 
spiciioiisness, our ugly mundane suiioundings, our incomplete- 
ness in range of studies, our poveity in the number of learned 
men, our poveity in halls of residence, our stiange new studies 
about leather, dyeing, and brewing- The nether millstone 
has been the man who has not been at Oxford or Cambridge, 
who does not believe in them, who associates them with 
pedantry, ecclesiasticism, class education, idleness cultuicd or 
unciiltuicd, and who has doubts whether even knowledge of 
leather, dyeing, and biewing, when acquued in a imiveisity, is 
likely to be of much value in the woik-a-day world. 

Well, I undei stand both points of view, and I sympathi/.e 
heaitily with both. It seems to me the most naluial lliinjr in 

o 

this woild that we should have these difficulties to encountei. 
But happily we have had in oiu founders a body of men 
whom the public could tiust, men who on the one hand 
occupied in the woild of business a position which was 
a guarantee of their zeal and sagacity in piactical affaiis, and 
who on the other hand were so obviously imbued with high 
ideals of life, that they could ncvei be suspected of a desiie to 
look upon higher education mciely as an instalment for the 
service of Mammon. 

Here, in my opinion, do we find the main current of the 
new univcisity movement. It is characterized most of all by 
this, that it embodies an attempt to infuse intellectual life into 
the daily work of the modern woild ; not meiely to supciadd 
to work the means foi a cultivated leisuic, but to endow work 
itself with something that will cntei into its vciy life-blood. 

The nineteenth century embraced a peiiod of unparalleled 
industrial development, and more rcmaikablc to us than the 
increase in volume of industiy is the altciation in its chai actor. 
The arts of industiy and commerce were tiansformed into 
blanches of applied science. Do not suppose that I rac.m to 
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imply that they aie no longer arts, or that to call a man an 
artist in his woik is not still the highest term of praise* Al! I say 
IS, that the aits of indiistiy and commerce have now a recogniz- 
able scientific basis, and that no man can now be held to be 
fully equipped for tlieii pursuit unless he is familiar with the 
sciences that iinderly and suffuse them. 

We may look upon this fiom a utilitarian standpoint, we 
may instance the gieat fortunes that have been made by men 
who have known how to turn science to piactical account , we 
may point to industries which have prospered and industries 
which have languished, m piopoition to the attention which 
has been given to Iheii scientific basis. But we may look 
upon it also in anothei way. If we believe in the dignity of 
labom, if we wish to see in it something moie than the earning 
of a wage oi the accumulation of a fortune, we shall seek to 
ennoble it in evciy way we can, to shed upon it all the light 
that science and leaining can affoid, and to ensme that it 
shall be elevated by the delight which comes fiom the exercise 
of a trained undei standing. 

Many things have contributed to the establishment of the 
new universities. The most impoitant that I have not yci 
mentioned has been the great growth of populai education, 
the constmction of that much talked of ladder which begins 
in the elemental y school. The towns have been producing an 
ever-increasing numbei of young people who have had the 
capacity, the training, and the inclination foi higher study, and 
who, from lack of means, have requited that it should be 
supplied at theii door. The gieat demand for school Icaclieis 
has added incidentally to the uigcncy of this need. 

It is, I think, easy to see how wc have come into being. 
The causes aheady named, the existence of leligious tests 
at the old univeisities ; the Uiidy cultivation of natuial 
science theie , the gieat expansion of industries and their 
interpcnctiation with science ; the giowtli of popular education 
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— these aie leasons enough, without supposing that tlieic has 
been a re-a wakening of intellectual zeal or a lesumption of 
ancient studies such as charactcilzed the Renaissance. Heic, 
at least, we are , let us consider what we aie and what we are 
likely to become 

The new universities seem, indeed, very different fiom 
Oxford and Cambiidge, but I believe the difference is by no 
means so great as many people suppose. The University of 
Leeds 01 of Liverpool piesents a very different pictuie fiom 
that of Oxfoid or Cambridge, but the difference is more in the 
flame than In the picture. Oxfoid or Cambiidge is in icality, 
as in the popular imagination, a vast imiveisity, with some- 
thing of a town in its neighbouihood , Leeds 01 Liverpool is 
a vast town, with something of a university in its ncigliboui - 
hood. In one case it is ncaily all ceinvas, and in the othei 
nearly all frame. But it must be rcmcmbcied that at one time 
Oxfoid, at least, was no less impoitant an English city than 
Liverpool now is, and that in those days the iiituisioii of 
a univeisity was looked upon by the citizens not only with 
coldness, but with violent disfavour. 

I have no wish to make little of the diffcience between 
the old univcisitics and the new, but it is not iinintcieslmg 
to contemplate cither the past or the fuluic as well as the 
present. As to the futuie, theic aic t\io possibilities to 
consider. Suppose that something should occur to make 
Oxford and Cambridge gicat ccntics of indiistryj to pollute 
thcii air, foul tlicii iivcis, blight their ticcs and lawns, cover 
their buildings wdtli a film of tar and fill tlidr streets with 
crowds of artisans * They would become much like oiiiscKcs. 
I do not think this likely. But theic is the other possibility. 
Suppose that something should occur to tiansfonn the con- 
ditions of industiy, that the extended use of gaseous fuel and 
clcctucity should abolish our pall of smoke, that goodwill, 
which is wanting, combined with good kiiowlcdf>e, which is 
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not waiitingj should cleanse oui riveiSj and that our religious 
zeal should manifest itself not so much in an anxiety as to 
what creeds our children are taught at schoolj but in an 
irresistible endeavour to secure that these same childien shall 
be reaicd in homes and surroundings that provide at least the 
common decencies, the cheaper privileges, and the simplei 
joys of civilized life ! Then, I think, we should be surprised 
to find how much we had grown to resemble a univcisity 
town. 

This is a possibility that I do not think unlikely to be 
lealized. I think that it is not even i emote, and thinking so, 
the fundamental question about our new universities becomes 
to me this — is it well, in any case, that a university should lie 
near the heart of industry, or should it be i emote, secluded, 
rural, far from the madding ciowd^ 

Theie is much to be said on both sides, and I am not 
insensible to the eloquence with which pleas have been uttered 
for the almost monastic seclusion of a univeisity , but so long 
as gieat cities exist, I am wholly in favour of our universities 
being by their side. To state the reason compels me again to 
speak of Oxford and Cambridge, and I should like to take the 
occasion to say how far it is from my desiie to speak of those 
great institutions with any lack of respect. It would ill 
become me, foi in the fiist place I was educated at neither, 
and in the second I know hov/ indebted the new universities 
are to the Oxford and Cambiidge men who have brought to 
them aid and enlightenment that have giiaided and guided theii 
infancy. 

My belief in the wisdom of establishing universities in the 
centres of industry is based on both experience and anticipation. 
Expel fence has led me to think that English education and 
English life have suffeied to an almost incalculable extent by the 
isolation of our ancient universities. The want of geographical 
contact between the greatest scats of learning and the busy 
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hives of industry seems to me to have been attended by 
mutual disadvantages, and to have placed in actual opposition 
two spheres of human activity that in a well-icgulatcd world 
should be coincident. I do not think I over-state the case. 
Broadly speaking, the old univeisities have been the training 
giound of statesmen, lawyers, parsons, schoolmasters, and 
doctois— in a word, of the learned piofessions — whilst they 
have been to an almost negligible extent the training ground 
of those who immediately direct and contiol the woild of 
commeice and industry. It cannot be surprising then that 
there has come about something like an antagonism between 
the conventional iiniveisily man and the conventional man 
of business, or if not an antagonism, then a marked want 
of sympathy. This is not to be found to anything lilce 
the same degice in Scotland or in Germany, whcic the 
univeisities aie among the people. I know it has been 
maintained that a university cannot intcllcctiializc its neigh- 
bouihood. Newman uses these very words. They may be 
true of a iiiral univeisity, but siuely they arc not ifuc of one 
placed in a city, and especially of one in which the studies 
bear closely on the surrounding industries. 

One great misfoitune of an isolated university is that its 
government falls into the hands of a puiely academic gioiip 
of men ; there is no chance of that association of men cl 
thought with men of action which produces a mutual sympathy 
and understanding, and which checks the excesses to which 
either class is prone. There can be no doubt that among 
a great many men, not mere scoffers, but earnest, thoughtful 
men, there has been a belief that to send a son to the universit}- 
was not only of no direct intellectual advantage foi the 
purposes of what is called business, but that a young man 
might thereby acquit e a positive distaste foi business, and 
perhaps be diverted altogether from it. On the othci hand it 
can hardly be denied that there has been a feeling of repug- 
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nance in tlie academic world towaids those studies which are 
most closely i elated to the piactical aits. 

Looking at universities merely as seats of learnings I can 
see nothing but mutual advantage in their contact with great 
towns, and I look confidently to this close association foi the 
destiiictioii of a bairiei that has been both artificial and 
mischievous,’- 

It may be thought, perhaps, that I have insisted too much 
on the part which science has played, and is to play in our 
new univeisities. I cannot deny that, in my opinion, science 
has been their mainstay and that it will continue to be '^so for 
some time to come Nor do I deny that the sympathy and 
support we have received have been based to a laige extent 
on the just belief that our woik may ministei to the success 
of industry. But I am happy to say, and I say it most 
emphatically, that if the sole purpose of our new univeisities 
were to make industry and commerce more effective instru- 
ments of either pei sonal or national wealth, you might indeed 
find men to staff them, but you would not find men 
who wcie woithy of their hiie, and you would have 
nothing that had a just claim to the title of a iiniveisity^ 
No, the sacred fire must bum, and the strength of our 
position is that, as has been demonstrated over and over 
again, it is the highest science, the most disinterested 
study, which are the most productive even in the nairow 
sense, Wc switch on our electric light, we speed along in oui 
electric trams, we flash our electric signals through space and 
wc bless the names of Edison, Marconi, and a host of other 

^ At the same time I gieatly deprecate the use of the term ^ civic 
university Univei sities should sui ely be cosmopolitan, and not parochial 
undertakings, like watei works, foi the supgly of a merely local need. It 
IS this attempt to play up to local patriotism which gives the new London 
* Charlottenburg ’ some excuse for arrogating to itself peculiar ' Imperial ' 
functions. I am thankful to say that the University of Leeds is limited 
neither in fact noi intention to the British Empire ! 
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mvcntoiSj to whom indeed all due honoiu be paid ^ but we 
aie apt to forget that these men could nevei have been, had 
theie not pieceded them some dieamei of clicams, some one 
who caied foi none of these things, some one who w^as more 
of a poet than a practical man, a Faraday woiking in a celLii 
with bits of wuc and a compass needle intent upon nothing 
but dccipheiing some page m the gicat book of Natuic. It is 
only the ignoiant, and among these many who pass foi the 
most learned, and are so in then nauow is only the 

ignoiant, who think that science is haish, malodorous, mundane, 
and unimaginative, and that we who follo\v it have stiaycd to 
the woiship of the golden calf. Wc cannot stock oui 
» university with Faradays, nor should wc wi-^h to, but the 
teaching of science thcic, be it but tlie science of making 
soap — if it is to be woi th anything, oven foi a soulu! end — must 
be imbued with a high intellectual spiiil and infoinicd by 
a disintcicsted love of tiiith. 

And thcic is another thing to be icmcnibcied Set youi 
mind, if you will, upon teaching a useful ‘^cicncc , you cannot 
do it usefully wuihoiit teaching the icLilcd i calms knowledge 
Begin with chcmistiy, and you must have physics, you 
cannot have physics, but you must ha\c m.ithcmalics. Noi 
must science be inailiculatc, not yet insulai , the cultivation 
of languages must accompany it. And then your students 
have to be taught before you get them, you have ihcii teachcis 
to tiain in all the libeial studies, and so aiisc litciatiuc, hisloiy, 
philosophy Youi hospitals beget a school of medicine anti 
}oiu couits a school of law. You cannot avoid becoming 
bioad, if you but do what is plainl};' asked of you. 

I have no fear wdiatcvcr of our becoming nairow in oui 
range of studies. In some thiity ycais wc liavc passed fiom 
the Yoiksliire College of Science, with four piofcssons, to the 
University of Leeds, with thiily-lwo — ^not because of any 
sudden I evolution, but from thcnatuial growth of an nisiilutirai 
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founded, as the woids go, ‘ in particulai to provide insti action 
in such sciences and ails as are applicable or ancillary to the 
manufactuiing, mining, eiigiiieeiing, and agiicultmal indiistiies 
of the County of Yoik’. In the promotion of studies nothino 
succeeds like success Kindle the intellect at any point and 
the file W'ill spread. You maybe intent upon teaching science 
that IS ‘ancillary to manufactuiing industry’, but as your 
students glow there will be lebels who ciy out for philosophy 
and Gieek, because their hungei takes that foim. The 
different tastes and aptitudes will asscit themselves, and be 
they ever so lemote fiom those you had in view, you find 
somehow that m giatifymg them, you have added an intellectual 
light whose rays will leach and illumine the qiiaitcis whcic 
they weie least expected. 

I know of only one danger that may yet thi eaten oui 
university, and I am happy to say that I think it remote. If 
any man, oi body of men, should acquiie the power to step 
in among us and diiect that our teaching should comprise 
anything that paitook of scctananism, then indeed I should 
despair It is a pioposal that might come in a fan and <in 
alluring foim, but it is one which, in my opinion, should 
be lesisted at any cost whatever. I am sure I need not 
cnlaige upon this subject. I am suic I need not piotcst 
that to take this view docs not ncccssaiily imply a chsiegaid 
of that thud spheie of human activity to which I have so far 
haidly alluded, I mean the sphere of inoial activity. 

This leads me to the last pait of my subject. In many 
ways the most anxious question connected with our new 
iiniveisitics is this — what impress aie they going to make on 
the whole man, on the moials and charactei of oiii students? 

I am willing to concede that we heie touch the most important 
side of the whole question and face our gicatcst difficulties; 
but even heie I am not the least disposed to repine 

No one who has the least knowledge of Oxford and 
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Cambridge in term time, and has had a glimpse of the life 
that may be lived m those sunoundings, can fail to understand 
what is to be piized above all else in the ancient universities. 
The beauty of the place, the noble buildings, the traditions 
that they breathe, the great names of the past (and occasionally 
of the piesent) that stir the imagination, and then the daily 
life, at woik, at play, the meals in stately halls, the quaint 
and ancient customs, the crowd of kindied spiiits, the seeming 
icHgious background to it all I have lived as a tcmporaiy don 
foi a foitnight in a Cambiidge college It was not long, but 
quite long enough to enable me to undei stand partly and 
foigive wholly the exubeiance of praise to which 1 have been 
compelled to listen all my life from my many fuends who weie 
educated at Oxford or Cambiidge. I have been in Cambiidge 
m May week moie than once and seen the vciy flowei of 
England’s youth assembled theic foi wholesome plcasuie- 
making Theic is, I believe, nothing like it to be seen m the 
world, unless, of coiuse, at Oxfoicl No one can wonder at the* 
impress such communities make upon those who dwell within 
them, and no one can wonder at those who think that we 
have nothing like this to offer and nevei can have. 

But, after all, Oxfoid and Cambiidge had a beginning and 
so have w^e, and I foi one am content to woik foi the futiiic. 
I should not be content unless I could do so with good and 
well-founded hope. It is almost Ihiity ycais since I went as 
a student to Owens College, Manchester, and lived in lodgings 
in that great city. I cannot say that niy sense of the bcautifui 
was much exalted by my suiioundmgs, though I think iny 
sense of the need of beauty was very much sharpened. 
There was good music to be heaid, perhaps the best 
in England; Iheie wcic good plays to be seen, and there 
was some aii, but altogether it was not what is called an 
® atmospheie There was something of a corpoiate life 
outside the class rooms; theic wcic games and societies. 
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and I foimed fiiendships that have been Listing andj 
beyond woids^ precious to me. But I was conscious of 
the great lack of the place, and I used to build castles m the 
an as I thought of what might some ciay be Well, thiity 
years have elapsed, and I have often revisited my old haunts 
with pleasuie, but the greatest pleasiue I have experienced 
has aiisen from observation of the steady growth of those 
elements of student life which were most lacking in my own 
day The change has been most maikcd and most saluiaiy, 
and I am happy to say that I have seen a not less satisfactory 
change in the condition of things in Leeds. We have not 
moved far, but we aie moving, and I feel suic we shall move 
with increasing speed. 

We aie at least industiious, and we aie in earnest m our 
studies , we present few attractions and few oppoitunities foi 
ioafeib. We who leach, live undci the public eye , wc arc 
kept mfoimed of our not too gieal importance m the woild , 
our absurdities are kept within bounds; our extravagances aie 
sharply ciiticized , our wise sayings, om sallies of wit, do not 
convulse a whole community , oddity does not give an 
enviable diblinction , we are expected, W'C aic, in fact, compelled 
to take some interest in oui fellow citizens , we aie called upon 
to take our pait, often a healthy suboidinaic pait, m all kinds 
of public movements ; we aie constantly meeting people wdio 
are our betteis in everything except oiii own ciaft Wc have, 
of course, some considerable disadvantages, for the time being 
at least. We arc deficient in the appiu tenances foi study and 
leseaich, weaic greatly distiacted by the adminisli alive calls 
that attend the moulding of a new univeisity , weaic not vciy 
numerous and we lack — though personally I cannot make this 
complaint— the vitalizing inteicourse with men of oui own 
ciafts. Neveitheless, I will say for myself, and I am sure 
I might say it foi many of my colleagues, J would not 
exchange my place for one in the university of Arcadia. 
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I iegiet mo.st tiuiy the uglinebs of our suiroundings, I regret 
that the young people who come to us cannot bieathe 
unpolluted air, have their bumping laces on the river, and 
wander in the pleasant woods and meadows that should 
suriound Kirkstall Abbey But wc cannot have eveiythnig — 
at least at piesent. We have more than many people know 
of, and shall get moie than many people expect. 

The question has been raised as to whethei oiii non-collcgiatc 
system of life (foi oui halls of lesidencc are in theli infancy), 
the absence of the kind of supervision which pievails in 
Oxford and Cambiidgc, and, above all, the pioximity of 
a large city, where vice in many garbs strides flaunting 
thiough the stieets — whether these things do not bring to our 
students nsks that aic vastly gieatei than those that attend 
life in the older univcisitics. I cannot pietcnd to say with 
ccitainty. The new univeisities arc of coiuse mainly non- 
icsidcnt in chaiactci, and must long continue to be so Thcie 
IS, however, a continual growth in the niuiibei of students 
coming fiom a distance In Manchestei, two piospcious 
icsidential halls, not veiy diffeient in their legime fioni the 
colleges of the old iinivei silies, aic aheady in existence. We 
have thice smaller ones m Leeds, and I think thcie can be no 
doubt that these halls will increase in number and eventually 
contain a vciy laigc section of the student community, 
including, be it said, those who aic poor ai this wurklE goods. 
Of then impoitance thcie can be no doubt, and whilst wc lack 
them wc aic defective m what many people will considci 
pel haps the most indispensable component of a univcisity. 

Meanwhile wc suffer fioni the absence of what is of infinite 
value, or what may be of mfiaitc value, m making oui 
univeisities a iiaining gioiind for charactei, and wc cannot 
pielend that ai present the impiess made by three oi foiii 
ycais of our umveisity life is in kind or degree all that wc 
could wish. Some mciitb in thL lespecl we certainly have. 



22 THE MODERN UNIVERSITY MOVEMENT 

Our fieedoiii from liixuiious idlers js something foi which we 
may be piofoundly thankful, the repiesentation of ail classes 
of the community, of ail sects, and of many nations, is, I think, 
excellent, and the co-cducation of the sexes has acted most 
advantageously on the morale of oui community 

I have not the least reason to think that, as things stand, 
the moial tone of the new universities will compare badly 
with that which prevails in suiioundings that would seem, at 
first sight, to be so veiy much moie favourable than our own 
With manners — that is, wath the pait of manneis that 
may be called ait, it may be diffeient I am not one who 
makes light of the giaces of wcll-boin men and women 
Who can be insusceptible to the chaim of good bi ceding^ 
Who will deny that there is some truth at least in the old 
aphorism, ‘manners maketh man’, m which manncis and 
moials are included iindei one tcim. Airs, affectations, 
exclusiveness, fiigidity, the cynic smile, these detestable 
attributes of the snob who apes the gentleman, can be elesued 
for no one — but good manneis, they aic something diffeient, A 
spurious kind of manncis, a simulation of good breeding, is so 
commonly the fiist warning of insincciity, that the leal thing 
has become suspected and undci valued, and some people 
pride themselves on being blunt and bluff as a token of then 
honesty. This is a distortion, cxciistiblc pci haps, but not to 
be enco til aged, and we must do what we can to add to oiu 
caidinalvii tiles as much as possible of the graces of refinement 
that give smoothness and sweetness to human intercouisc 
Let us now ask again in conclusion — What is a univeisity ? 
‘If I weic asked to desciibc as briefly and populaily as 
I could what a univeisity was, I should draw my answei 
fiom its ancient designation of a Studium Gencialc, or“ School 
of Umveisal Leainmg This desciiption implies the assem- 
blage of stiangers from all parts in one from all parts ; 
else, how will you find piofessors and students for evciy 
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depaitmciit of knowledge^ and tn one spot , else, how can 
there be any school at alU Accordingly, in its simple and 
riidimeiital form, it is a school of knowledge of every kind, 
consisting of teaclieis and learners from every qiiaiter. Many 
things aie icqiiisite to complete and satisfy the idea embodied 
in this desciiption, but such as this a university seems to be 
in its essence, a place for the communication and ciiculation 
of thought, by means of personal intercourse, through a wide 
extent of country ... A university is a place of concoiiise» 
whitlici students come fiom eveiy qiiaiter for eveiy kind of 
knowledge You cannot have the best of eveiy kind every- 
where ; you must go to some great city or emporium for it. 
There you have all the choicest productions of nature and art 
all togethei, which you find each m its own separate place 
elsewhere All the lichcs of the land and of the caith aic 
cairied up thithci ; there aic the best markets, and there the best 
workmen. It is the centie of trade, the siipicmc coiut of 
fiishion, the iimpiie of lival talents, and the standard of things 
laie and precious. It is the place for seeing galleries of fust- 
rate pictures, and foi hearing wondeiful voices and perfouners 
of liansccndcnl skill. It is the place foi gieat pieachcrs,gicat 
oiatois, great nobles, gicai statesmen. In the nature of things, 
giealness and unity go together; excellence implies a ceiitie. 
And such, foi the fouith or fifth time, is a university , I hope 
I do not wcaiy out the reader by lepcating it. It is the place 
to which a thousand schools make contiibutions ; in which 
the intellect may safely langc and speculate, suie to find its 
equal in some antagonist activity, and its judge in the tiibunal 
of tiutli It IS a place whcic inquiry is pushed foiwaid, and 
discoveiics veufied and pcifectcd, and rashness icndercd 
mnociious, and ciroi exposed, by the collision of mind with 
mind, and knowledge with knowledge. It is the place where 
the professor becomes eloquent, and is a missionaiy and a 
picachci, displaying lus science in its most complete and most 
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winiiiiig foim, pouiiiig ii forth with the 7eal of enthusiasm, 
and lighting up his own love of it in ihc breasts of his heareis 
It is the place wheie the catechist makes good his giound as 
he goes, tieading in the truth day by day into the ready 
memoiy, and wedging and tightening it into the expanding 
leason. It is a place which wins the admiration of the young 
by its celebrity, kindles the affections of the middle-aged b}" 
its beauty, and iivets the fideht}" of the old by its associations 
It is a scat of wdsdom, a light of the world, a minister of the 
faith, an Alma Mater of the using genciation It is this and 
a gicat deal more, and demands a somewhat better head and 
hand than mine to descube it well’ 

Such ill the splendid piose, wEich mitiois the puiity and 
nobility of his gieat soul, is Newman’s best attempt to say 
what a unueisity sshould be. 

Can our new nniveisities evei be such ^ I sec them launched 
in a clisti acted w^odd amid much that is good and much that 
IS evil , I feci now the fan wind and now the foul , I have ^cen 
at one time men stmt themselves of money, time, and health, 
to help us on oiii couise, because they have thought wc had 
a great destiny, I have seen at another lime a man with 
money bags and tiansitoiy powei asking an aidcnt piofessoi 
of history wdiat he was doing fo'i the hade of the dtstiict. 
I have no claim to be a piophet, and I will only say that I foi 
one am content to woik m hope. Eveiy thinking man must 
ask himself once at least if he is devoting his talent, howcvci 
small it may be, to the worthiest task that lie can icach, and 
he must decide as best he can My only defensible claim fot 
speaking to you to-day on the subject I have chosen, is that 
it IS one to which from choice I devote the labour of my life, 
and one which engages the whole of my cnihiiuasm 
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I T has been a fixed ambition of my life to play a wot thy 
part in adapting education to the needs of the busy world* 
You will understand then — though I cannot believe you will 
understand fully — how deeply I feel, and how much I prize, the 
honour you have done me in placing me in thepiesidential chair 
of a society that consists of men engaged in directing and execut- 
ing the business of a large and impoit ant section of Bi itisli indus- 
tiy. My position arisesj I know^ fiom the ciiciimstance that I 
have taken part in the establishment of a memorial to that great 
and noble man, George Livesey, who a shoil while ago was in 
your lanks and whose foimei occupancy of this chaii makes it 
for ever a seat of honoui. 

I am suie that you will not expect fiom me more than i. 
leasonable. You know (as, happily, I do also) that any attempt 
of mine to comment or generalize upon the gicat majority of 
the questions that concern you, would only lead me to disaslci. 
Your work, I know, is full of anxious piobicms. The gas 
industries are in a state of tumultuous development , you do 
not know what a day may bring forth in the way of changes, 
great or small. Vigilance, enterprise, skill of all kinds are 
called for with an insistence that cvci increases. It would be 
grateful to your ears to hear the voice of the tiue prophet, and to 
have an unquestionable foi ecast of youi future tasks. Astrology 
and alchemy weie, it is tiuc, kindred pursuits, and it is said 
that modem chemistiy is approaching alchemy , but I will not 
take upon myself to cast your horoscope. 

^ Presidential address to the Society of P.niish Gas Industnes, dehveied 
at Leeds on March 3, 1911 

24ia I) 
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My predecessois in tins chair have, each in his tuin, talked 
to you of the subjects they have made their own ; and if I am 
to come near to them at all, I shall be obliged to talk to you 
on a subject which, so far as I can judge, everybody has made 
his own. You can haidly meet the man who is not piepaied 
to talk about ‘Education’ Even if he has had none, he is 
ready to say how much (or how little) he has missed it, or 
what It ought to have been if he had had it. It is often said 
theie is no boic like the educational bore. The othci day a 
vei}^ good fiiend of mine — an admiiable and humane man- 
told me loundly he hated the veiy woid education I can 
well undeistand it, but I bespeak youi sympathy. Ifcvciy 
man you met who used oi did not use coal gas was picparcd 
to offer you advice on the constiuction of a gasholdci, you 
would no doubt suggest, moic or less diicctlj?, that he might 
bettei mind his own business But we whose business is 
education cannot do likewise We have to sit and listen, with 
what patience we can summon, to evciy kind of public speaker 
oi water who chooses to open the floodgates of his eloquence 
upon us But I suppose that if people only spoke in public 
about what they had studied, the hush that would come upon 
the world would be almost deathly. 

I should like to put bcfoie you a few of the conclusions to 
which I have come after occupying for a qiiaiter of a centuij' 
a professoiial chair in an institution which, in laigc mcasuic, 
was designed to subserve the educational lequiicmcnts of 
industry. At the risk of being thought egotistical, I will 
explain in the first instance that my fathci was a lailway 
managci, and that I consequently passed my early life in an 
atmosphere of sticnuous business, where, for mcic amusement, 
I learnt the constiuction and working of a locomotive, how to 
manage a signal box, and did a numbei of other practical 
things. My first chemical expciiencc was, in fact, in the lather 
odd work of analysing the fuel, oils, metals, paints, and other 
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tilings that pass in and out of the stoies department of a lail- 
way, while I was still quite ignorant of the science of chemistry^ 
During all this peiiod, I was constantly associated with all 
kinds of what aie called piactical men ^ and the whole burden 
of that experience was to impress me, when a boy, with the 
belief that efficiency in the leal business of the world bore no 
perceptible relationship to the processes called education as 
caiiied out in schools and colleges Well-educated men 
seemed to be men who were interested m reading books in 
their leisure, or who talked in an intciesting way about things 
outside their business. Sometimes they appealed in the form 
of mad inventoiSj whose futile designs weie exposed with con- 
sidciable tiiumph by my father 

Now I believe this stage of development, or, rather, its 
opinions, are those which, if they would but own it, a vast 
piopoition of the people of this country hold at the present 
day ; and I myself believe that they are not wholly devoid of 
foundation It is undeniable that extiaordmary practical 
success IS sometimes attainable, in both manufacture and com- 
merce, by men who have had almost nothing of what is 
conventionally called education ; and these men aic the haidcst 
facts that wc, who preach education, have to icckon with. But 
I will icturn to this subject latei. 

In my own case, after the pciiod I have rcfeired to, I undei- 
went a long umvcisity tiaming in this country and abioad, 
and committed myself cagci ly to the academic careei which I 
have since followed. The science of chemistiy, as you are 
well aware, has played an extraoi dinary pait m the develop- 
ment of industry during last century. There is haidly a branch 
of manufactiue that has been untouched by it; but the most 
conspicuous example has been the creation of the wonderful 
mdustiy based on the elaboiation of the compounds contained 
in coal tar. When I was a student in Germany, this industry 
was in the full tide of development ; and I witnessed the 
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continuous flow of the most highly trained purely scientific 
chemists fiom the univeisities to the woiks. I found likewise 
thatj in otliei industiies to which chemistiy is applicable, theie 
was a similai demand foi scientific biams, and that in Germany 
as a whole theie was a well-established iindei standing between 
science and industry very different fiom anything I knew of in 
my own country. 

You are no doubt familiai with all this , you have heard it 
befoie again and again. I repeat it in ordei to show you how 
natural it is that Phiglish men of science, who have had 
experience of the system of things in Gcimany, should be pio- 
foundly impiessed by its value to the nation. It is not 
sui prising that they should loudly pioclaim its excellence and 
commend it to their own countiymen Yet it is very easy for 
people who aic imbued by an enthusiasm foi something dis- 
coveied abioad, to foigct two things — fiist, that tiansplantation 
is sometimes as difficult and as disastious foi political and 
educational systems as it is for living things. And, again, we 
arc veiy apt in some circumstances to foigct, or undci-ratc, the 
excellencies of our own peculiar possessions When wc aic 
among the snowy peaks of Switzeiland, oi in the lazy sunshine 
of a southern sea, we may do scant justice to the quiet beauty 
of an Itnglish landscape oi to the invigorating spiiit of our 
stormy island shores I am sure that, among the class to which 
I belong, theie isadangci of iindei -estimating the deep-seated 
poweis of Englishmen , of neglecting the true genius of oiu 
countiymen , and, m short, of falling into a nauow-mindedncss 
which tends to put us out of sympathy with the people wc 
desire to sci vc. I think that no one who has studied the history 
of om mdiistiial development, or has moved obseivanily among 
our industiial community, can have failed to be impiessed by 
the great native capacity of the Englishman for piactical affairs. 
The quality is one exceedingly difficult to define It is very 
elusive , but it is there- -this power of doing things —a power 
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compounded of energy, shiewdne&s, enterprise, determiiiation, 
sense of the fitness of things, and knowledge of the intuitive 
kind. Who does not know the man who, somehow or other, 
can get hold of the right thing , knows a good thing when he 
sees it ; has an unerring sense of a wrong thing ; knows when 
and where to buy a thing, when and wliei c to sell a thing — 
who, in shoit, does not know a good craftsman , and wheie in 
the woild will you find a better than m England ^ I honestly 
believe — nowlieie And yet it may be said that a man who 
is this and no moie than this, is but a sciviccable savage. I 
do not agiee. Pic is a man who has developed one set of 
faculties ; but it is a set by no means to be disparaged, by no 
neglect to be allowed to rust. I honoui the man in his work- 
shop who can tell by the look, the feci, the sense of a thing, 
what it IS good for, as well as I can tell by the light of science 
fioni the intellectual eminence of a university. Foi I know 
that if he is leally first-iate in his way, he can assess the value 
of things for which my science has yet no touchstone. It will 
be, I dare say, many a long day befoic an cpicuic can choose 
his vintage by chemical analysis, it will ceitamly be long bcfoic 
science can fully supplant the finely cultivated instinct of the 
tiue practical man. 

I trust, theiefoie, gentlemen, that if I, a meic man of science, 
take upon myself to talk to you about education m relation to 
youi own puisuits, I do not neglect that vastly impoitaiit 
element of education, that development of mothci wit, which 
comes to man as he fulfils his appointed task of wicstlmg m 
the world with men and things foi his suivival among the 
fittest. I am not going to emulate the action of a learned 
acquaintance of mine, who has iccently taken upon himself to 
lectuie the pioneers of aviation, because they have not delayed 
their heroic entei prise until the mathematicians have discoveicd 
the true theory of stability. Scientific men of this kind, if 
they had their way, seem to me most likely to achieve the 



30 PROFESSORS AND PRACTICAL MEN 

tiue piactice of stagnation. I do not bid you cease to lay 
mainSj to erect gasholders, oi to make gas-fires, till we, in the 
august seclusion of oui learned halls, have woiked out the 
whole true science of heating and illumination 

But while conceding all this, we have to remember that it is 
man’s preiogative, and it should be his delight, to possess, to 
use, and to extend the faculty of reason , to increase his power 
ovei the foices of Nature, and to constrain them to his service 
by a deliberate, a carefully oiganized, and an unceasing culti-» 
vatioii of the human mind. 

The true barbarian is the man who is content to do, and 
does not want to know. And yet how many men arc theie 
not, whom no one could call barbarians, who look upon our 
oiganized system of education with a degree of distrust that 
increases in intensity as their suxvey passes upwaids fiom 
the elementary school to the univeisity^ This, in my 
judgement, is a most serious question of the clay. 

I have long held the opinion that education in England 
IS afflicted, fiom top to bottom, with an utterly exagge- 
lated fear of what is called ‘useful knowledge’. In that fear 
much of a vital kind has been left undone, and much 
has been given in the name of education which helps 
its possessoi neither to truei wisdom, better woik, nobler 
conduct, nor to greater happiness. The woild cues out for 
educational bread, and it leceives only too often an academic 
stone. 

I do not know that I am behind other men in the delight 
I feel in abstract studies, and I can honestly say it is but 
laiely f envy another man his laigei shaie of loaves and fishes. 
But knowledge gathered foi what is sometimes called its own 
sake, and tieasiircd for its own sake, seems to me in gieai 
danger of unwholesomeiiess, and a learned man who is merely 
a man of erudition, as likely to piove a mischief as he is 
ceitain to be a bore 
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At the head of oui educational system stand the iinivcisities 
A university is (01 should be), m essence, a mine and a mat t 
for the highest learning It was m its oiigm an adjunct 
to those callings which made the gteatesl demand upon the 
poweis of thought You may put it moic picturesquely, no 
doubt, but it suits my pm pose best to use homely tcims , for 
I believe too little stiess has been placed upon the real 
beginning, and the oiigmal pm pose, of universities, as 
institutions standing in direct iclationship to definite callings 
It IS, I believe, because our iimveisity system has not kept 
pace with the gieat changes that have taken place in the 
characlei of human occupations that universities have failed 
to seciuCj or to ictain, the sympathy of a laige section of 
the communit}/ The gicat delay in the development of 
icscaich and of instiuclion in Natuial Science in the iinivci- 
sities led to a conespondino delay in the dissemination of 
elemental y scientific knowledge thiough our schools, and, in 
consequence, wc find to-day in the older gcneiation of our 
moic educated citircns—to say nothing of the less educated 
ones—a whole legion of men whose knowledge of science would 
not correspond in tcims of theii giammar to knowing the 
difference between a noun and an adjective, in thcii geography 
the diffeicnce between latitude and longitude, and in then 
Latin to that between Cicero and Caesar. Now I lay gicat 
stress upon this lack of the general dissemination of ‘scientific 
knowledge, because people sometimes sa}' to me that, aftei 
all, wc have smely had many distinguished men of science 
in our univcisilics for gcnciations past It is true. But they 
wcic not prcpaiing a market foi their wares, they were 
elaborating in their seclusion something which was iitleily 
mysterious to the average man. Isvcn to-day people come 
occasionally into my laboraloty with the air of men entciing 
a hall of mystery or a chamber of lioirors, fearful of what 
may befall them. Again, people say to me, smely the 
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industrial fiuits of scientific knowledge have long been recog- 
nized? Tine again, most palpably true, but how the fruit 
is 1 elated to the knowledge, how the seed is sown, how it is 
tended, what should be done to nurture the plant, that is not 
known. It is not known because your educational system 
did not achieve this one thing foi the community — it did not 
put its victims foi a single occasion in their lives in the 
position of asking a simple scientific question, and of faithfully 
finding the answer by experiment. 

Now the poition of knowledge which most completely 
and most vitally mterpenetiates our manufactures is Natuial 
Science , and it has been, I think, an incalculable disadvantage 
that while these manufactures were advancing by leaps and 
bounds during the centiuy succeeding the industrial revolution 
(which I suppose may be dated about 1760), there was no 
movement in the educational woild for a geneial dissemination 
of scientific knowledge and skill Duiing this period, seveial 
misconceptions took deep root in the English mind. The 
achievements of Aikwiight the baiber, Flargrcaves the w^eavci, 
Crompton the fanner, Watt the instiument maker, Caitwiiglit 
the clergyman, Stephenson the fii email, Muidoch the mill- 
wright, and of all that illustuous gioup — their great and funda- 
mental achievements created an ovei whelming belief that the 
self-taught inventor was destined to be the only impoitant 
pioneer in industrial discoveiy , and to this day a young man 
brought up on a diet of grammar and Samuel Smiles might 
well despair of contributing anything of moment to the service 
of industiy, unless indeed he happened to be exceptionally 
pool and to have attended no moic showy a place of education 
than a night school. 

If the universities had set themselves to send a cunent of 
science thiough our schools at the lime when the direct utility 
of scientific knowledge and of scientific method was becoming 
demonstrable m the industiial woild, we should, I think, be 
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in a very different position to-day, and 0111 iiniveisities would 
hold a very diff'erent place in the esteem of our countrymen* 
It is this histoiical retrospect, and the expeiience of the frantic 
and wasteful stiuggles in my own lifetime on the part of the 
worker to come to terms with the thinkei, that have made 
me lealize the dangeis that attend academic seclusion, and 
have left me well content that my lot as a university teacher 
is cast within eaishot of the thiob and hum of busy woik- 
shops. 

Of all that we have lost in the couise of the events I have 
desciibed, nothing is more difficult to retrieve than confidence 
in the practical usefulness of univcisity science, Wc are 
suspected at every turn of tiying to elude the practical man, 
and to betake oiu selves to studies, and imparl infoimalion, 
whose glory lies in thcii detachment from all things mundane 
and remiinci alive. We have cngendeied the suspicion that 
we aie intellectually exclusive, and that wc do not undeistand 
01 sympathize with the practical point of view. A belter 
understanding between us is, I think, a matter of the greatest 
national impoi lance ; and it has seemed to me that if a beilei 
understanding is to be obtained, it is incumbent on the 
univeisilies to go out as far as ever they can to meet the 
legitimate claims of the indusliial community, and to biing 
their studies deliberately into the closest possible iclationship 
with the industiial aits. 

I think I may claim that in this univcisity we have shown 
no lack of courage in doing In spite of a good deal of 
academic appieheiision and disliust (not always kindly 
expressed) fiom outside ciilics, we have established dcpait- 
ments of woik for the explicit puipose of fiirtheiing the 
special pursuits of industry, much in the same way and in 
the same spirit as schools of law, medicine, and theology 
were established in bygone days. Another thing on which 
I would lay the greatest stress, is that we have secured in 
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the direction of oiu univeisity as a whole, and of these special 
depaitments in paiticiilar, the active co-operation of men 
of business and of repiescntatives of the particiilai industries 
concerned. 

I do not look upon these steps as agiacious concession, still 
less as a sordid opportunism I believe that they secure the 
best inteiests of thought as suiely as I hope they will serve 
the most immediate needs of work. 

No one who has studied the hisloiy of science can be 
Ignorant of the fact that science has its loots and has gamed 
its giealesl impulse in the practical avocations of mankind. 
Chemist ly was bom in foundries and pharmacies, and nearly 
cveiy great advance can be traced to some industrial impulse. 
I suppose the greatest achievements in chemistry weic those 
of Lavoisiei How did they ause^ I believe I am not 
wiong in saying that it was in the preparation of his piizc 
essay on the best mode of lighting the stieels of Pans. 
Beginning with a consideration of the best form of lamp, 
the most effective foim of reflector, the most suitable shape 
of oil-containei, Lavoisier passed to the study of combustion, 
and, finding organic things like oil and tallow too complex 
to reveal the fundamental nature of the process, he betook 
himself to simpler things like phosphorus and zinc; and so 
he was led to the tiain of discovciies which constitute the 
foundations of modem chcmistiy. It was as M. le Chateliei 
has said, ‘this constant picoccupation with practical questions 
that enabled Lavoisier to escape without effoit fiom the fictions 
and conventions amid which contemporaiy chemists were 
meiely maikmg-lime.’ 

I have given you but one of innumerable examples to 
illustrate a truth that we who profess science should never 
be peimitted to forget, and to assuie you that I regaid the 
close association of univeisities with the business woild as 
of enormous advantage to the univeisities. We have in this, 
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I believe, the true coriective of academic excesses, the best 
stay for academic frailties ; and I believe the good undei stand- 
ing and mutual respect which we may hope to biing about 
between the leaders in the spheies of laboui and of leaining 
will extend rapidly through the lank and file. 

I hope you will find m what I have so far said, the evidence 
of a desire to acknow ledge some of the shortcomings of the 
academic woild. But I might well be suspected of having 
had my head turned by the dignity you have confeired upon 
me if I left you under the impression that I thought the 
faults weie wholly on one side. In what remains of the lime 
at my disposal, I wish to confide in you some of the difficulties 
of the situation which aiise from the other side. 

I believe that a very large number of business men go 
wrong, when they enter upon the consideration or criticism 
of educational affairs, by attempting to apply methods and 
siandaids and principles borrowed fiom their own callings, 
which, howcvei excellent m their proper place, do not apply 
(or at least do not apply in the same way) to education. 
Let me lemind you in the very fiist place that you can, for 
example, picpare no balance-sheet of a imivcisily. You 
know how much money comes into the univeisity chest and 
how much is paid out , but how much a university costs, 
01 how much it cams, no man can discover. Suppose, foi 
example, in my zeal to find employment foi a sludcnl, I send 
you a young chemist, who, by his unicstiaincd at dour or 
incompetence, misleads you into all kinds of futile cxtiavagance 
— surely you would debit that to the university ^ I do not 
doubt you would; every care is taken that such things aic 
brought home to us > Suppose, on the other hand, that I 
send you some one, like a foimcr student I met last week, 
who, by what he had learned hcic, incieascd the output of 
his employer’s business by 33 pci cent. Should this not be 
credited to the univeisity — -if by some one’s indisciction you 
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happened to hear of it ^ I think so. In a business like 
ourss it transcends the poweis of any accountant to effect 
an audit; you would need a whole seciet service of educated 
spies. You, individually, may give us a thousand pounds 
in the hope of a return ; but you, individually, may get 
nothing in letuiii—at least in this world — or you may get 
a return that you cannot tiace to its source. No , the essence 
of university finance is collective investment. It is to some 
consideiable extent selective for a locality, and may be made 
equally so foi a single group of interests or industiies. But 
looking at a univeisity as a whole, it is national or even 
international in its financial ramifications. 

If I and many of my colleagues in this and other univer- 
sities are of some value to this countiy, I would have you 
remember that the cost of our education has, to a quite 
considerable extent, fallen upon the Geiman taxpayer. 

If I say that the students who have gone fiom our Chemical 
Depaitment aie collectively earning half a million a year for 
the films who employ them, no one can contradict me, and 
I am tempted to affiim it positively, as a counterblast to those 
hasty financicis who look at oui accounts and raise their 
voice m lamentation over the capital we lay down, without 
evei stopping to think of the unrecoided dividends that 
accrue. 

I will take another thing. I think a good business man, 
while anxious to piogiess and bianch out, while ready to 
take risks and go somewhat afield foi piomising expedients 
01 appliances, is usually very careful not to lose sight of the 
main current of his affairs — expecting to piofit by delibciate, 
methodical plans rathei than by totally unexpected accidents. 
The same is doubtless true within the pursuit of science itself 
wheie the object is simply to elucidate a given pioblcm 
But when it comes to the contact between science and 
industry, an entirely new factor appeals. 
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The discoveiy of the atmospheiic burner was not an 
accident. It arose from the desire of Bunsen to have a gas™ 
flame that would not smoke his flasks; and it was contiived 
by a stioke of genius. But what an accident for you that 
a man of genius should want a smokeless flame ! When I 
was a student in Bunsen^s laboiatory, theie came to it Call 
Auer von Welsbach, in the spirit of an unalloyed philosopher, 
eagei to solve some pioblcms about the gioup of chemical 
elements that seemed, of all, the most i emote fiom any daily 
human needs Pie noticed the remaikable glow of the mixed 
oxides when a flame impinged upon them. And so he begat 
the gas-mantle Again I say, no accident foi him, but again 
what an accident for you, that a man of genius should want to 
investigate the mystery of lare caiths ’ 

I need not ask you wheie the gas incliistiy would be to-day 
without these windfalls fiom the tree of scientific knowledge, 
whose blanches, be it lemcmbcrtd, wave most vigoiously in 
the upper air Instead of m this assembly of comfortable 
gentlemen, endunng so kindly the gaiiulity of a piofcssor, 
you might pei chance have been found in Tiafalgar Squat c, 
listening under the banner of the unemployed to moie moving 
eloquence. 

By what definite planning aic you to get discoveries of this 
kind made ? The answci is, I think, by treasui ing youi men 
of genius, and letting them woik in the light of their genius 
Surely the time has gone by to wonder whcthei tiue scientific 
woik, carried on in the spirit of a philosopher, by a man of 
genius with his feet upon the earth, subseives the material 
needs of humanity. Who is there that will dare to set his 
fingei on any patch of new natural knowledge and say : ' Tins 
may be edifying, but it is nothing to us ' ? 

When, theicfore, you seek to biing science into your set vice, 
beware of unduly feltciing the minds and discriminating the 
topics. This seems to be the hardest lesson of all for the 
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Englishman to leain. His very stiaightfoiwardness and stem 
common sense, and his businesslike ways, may all conspire to 
make him unbusinesslike in matteis of education and reseaich, 
to which, believe me, a man must seive a long apprenticeship 
before he becomes a master craftsman. I will listen eagerly 
to a business man while he tells me what he wants , I will 
eageily seek the real knowledge that he has to give, I will 
eageily lean upon him in the manifold business of admimstia- 
tion; I will eageily take his money. But when he wants to 
tell me that I shall teach this and not teach that , that this is 
useful, the other useless , above all, when he talks as if a well- 
constituted university should give pioficiency m the piacticc 
of trades and render appienticeship supeifluous — well, I do noU 
listen to him veiy patiently, and I say to myself, ‘ Alas that 
this man should think himself piacticaP ' 

If we on our side come to take a more sympathetic and 
diicct pait in bunging science to your seivice, I plead that 
you on yoiiis shall show a largei measuic of faith, of hope, 
and, I might almost say, of chaiity Do not tiy to constiam us 
in oui own proper business , do not be impatient of returns 
They aie sure to come — histoiy has abundantly pioved it; 
but you must freely cast your biead upon the wateis 

I have chosen in this addiess to take what may be called 
a mateiiahstic view of education, and I am not ashamed. I 
do not forget that education has many pui poses to scive, and 
that man docs not live by bicad alone. But without bicad 
man becomes a shadowy oi a lebellious being, an ascetic or 
an anarchist. He must have biead, and he must get it by the 
sweat of his biow. Englishmen collectively must have woik ; 
the nation must have industries; and I take it as no degiada- 
lion of education to contiive that it shall ministei diicclly 
to their picseivalion, then piogress, and their piospciily. 
Rather would I say this —that thereby you dignify labour, 
refresh the toiler with the fuuts of knowledge, and miusc into 
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his daily work the delight of seeing beneath its grime and 
dust a play of stupendous forces within majestic laws. 

Of all the men whom I have known, I could point to no one 
who more completely than George Livesey embodied the 
finest native strength of the English industrialist. He was one 
of those men to whom I referied at the beginning of this 
address, who was bound to succeed independently of all that 
we call foimal education. But you know that he never 
breathed any such vulgai boast. On the contrary, he believed 
with all his heart in the worth of all things intellectual. He 
was eager to draw to his aid all the resouices of modern 
science, he took the broadest, most sympathetic, view of 
* scientific icsearch, and I can, as I have said befoie, imagine 
no memoiial more acceptable to him than the one which to 
our great honour you have set up in this university.^ In the 
inspiring address which he delivered to you fiom this chair 
three yeais ago, he lifted your thoughts to the ethical side of 
industiial life, and preached to you the chivalry which you 
know he had practised in his life Plonest dealing, confidence 
between man and man, care for the workman, national before 
peisonal interests — m short, a laige-liearted humanity — these 
were his topics as they weic his qualities. I am not without 
hope that in the universities old and new, where knowledge 
should be cultivated, whatevci it may pertain to, in the 
worship of tiutli, where young men should see visions, we 
may help to maintain the fine flower of Biiti&h industiy, of 
which George Livesey was so splendid an example. 


^ The Livesey Piofessorship of Coal Gas and Fuel rndustnes. 



The Relation of Universities to 
Technical and Professional Rducation 

T he subject which I have the honour to bring before this 
meeting raises certain laigc and fundamental questions of 
university polity, which have been agitating many minds and 
which deseive serious consideration, and I think it will be 
more useful if, instead of attempting to give historical or 
statistical infoimation, I direct the attention of the Congress to 
the broad considerations which affect the relation of universities 
to what is now commonly undei stood as technical and pro- 
fessional education 

In outline, the situation may be dcsciibed in the following 
way. Professions and business vocations are moic and more 
becoming learned callings, each developing a special body of 
knowledge, which requiies for its full mastery and effective use, 
an intellectual training of what may be called the univeisity 
standard. The special ti aining so required is, foi what ai e known 
as the learned professions and foi some other callings, already 
provided in universities. In the case of law, medicine, and 
theology it has been provided from the earliest days of uni- 
veisities; in cngineenng and agiicultiiie it is compaiatively 
new: in commeice and chemical technologies it is hardly of 
yesteiday. 

Outside the univeisities, the training and the intellectual 
standaids, which are deemed essential for ceitain callings, are 
often regulated by associations of people repicsenting the 
particular mtciest concerned. This is, of course, still paitly 
the case with medicine, law, and theology. Associations of 
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the kind fiequcntly set up the standards, eiifoicc them by 
examinations, but do not provide any training Such, foi 
example, is the case in this country with the Institution of 
Civil Engmceis and the Institute of Chemistiy. Fiiillier, we 
must note the existence of a great vaiiety of special tiaining 
schools with piofessional or technological aims, wlieie 
a poition 01 the whole of the woik is of university standaid, 
but wheie thcie is no direct association with a imivcisity 01 wid'' 
an incoi pointed body representing a single interest. Lastly, 
there are affiliation airangements foi the inclusion of technical 
studies 

The next fact that I wish to emphasize is that the authoiities 
who govern these outside institutions and associations aic, 
to a laige extent, men engaged in the particular calling con- 
cerned, and aie not piimaiily academic in thcii inteiests 
and outlook. In some cases a municipality is the governing 
body. It is to be expected that in any leadjustmcnt of 
educational plans the existing governors will be tenacious of 
the authoiity they have already acquiied 

The question now is, What should be the attitude of the 
universities m this complicated situation ^ They do not 
stand outside, they aie ah eady involved in it, they cannot 
lefiise to be interested. It concerns especially those newci 
universities which are still developing a fundamental policy 

The main difficulties of the position appeal to me to be these. 
On the one hand, it may be supposed that those who arc 
primarily intciested in special studies, would be vciy glad to 
secure for them the certain advantages which come from 
incoipoiation in a university. They can hardly icfuse to 
acknowledge the benefit to all young men standing at the 
threshold of their life-carecis, of the humanizing life of a imi- 
veisity, with its great variety of individuals and interests, its 
broadening influence on intellectual outlook, and ilspotent effect 
in the formation of ideals and of charactci . They fear, liowevci , 
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lest the committal of their interests to the academic govern- 
ment of a university might mean the loss of their own influence 
and the saciifice of a vital element of reality in the studies 
themselves. 

On the other hand, the univei sides cannot fail to recognize 
the giowth of new studies and new demands, diffeiing in no 
easily definable way fiom those they have already iccognized 
and met. Yet the number of these new studies and demands, 
the paiticiilai charactci of some of them, and, above all, the 
piospect of gi eater intiusion of the outside woild in the 
icgiilation of imiveisity studies, give cause foi reflection, 
hesitation, and, it may be, alaim. 

I think tlicic is no doubt that amid much activity in the 
institution and iccognition of technical studies by oui uni- 
versities, there still lingers m many minds a doubt as to the 
validity of the claim of applied science for a place beside more 
ancient subjects. This doubt, when it exi‘^ts among the 
lepiesentalivcs of the traditional humanities, is not neaily so 
serious an obstacle as when it is entei tamed by the votaries of 
puic science; for whilst the humanist will fiankly avow his 
dislike of these Hitilitaiian’ studies, the man of science may 
declare his entire disbelief m thcii utility, and claim that the 
industrial aits are sufficiently served by the unpolluted streams 
of pure science. A change of opinion is, however, taking place, 
and the exclusive man of science is being forced to lecognize 
that there is a whole realm of specialized knowledge, lying 
immediately outside his own domain and in close juxta- 
position to the industrial ails, which may fitly engage the 
highest intellects to explore, to extend, and to impait, and 
which in every icspcct has earned its title to university 
iccognition. 

In discussing the present situation, I think it will be best to 
face at once the fundamental question * What constitutes the 
fitness of a study for university recognition ? It is a question 
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not often publicly discussed, but it constantly comes before those 
who aie concerned with the oiganization and management of 
higher education, and there is no doubt that it gives rise to 
a good deal of strong feeling. We aie constantly thrown back 
upon a consideration of the legitimate functions of a university. 

On this subject much has been said and much may be said ; 
but if we desiie to be biief and summary, I do not think we 
shall easily find a bettei declaration than is contained in woids 
used by our Chairman, Speaking of a university, he says, 
‘A fourfold duty lies upon it: to piovide the best teaching 
ovei the entiie field of knowledge of which its own lesources and 
the progress of science may admit , to offer this teaching to 
the widest range of students ; to mould and shape them not 
meiely by the training of intellect, but by the discipline of 
spirit, so that, wherever they go. they may be worthy citizens or 
worthy servants of the State, and to extend by oiiginal in- 
qiiiiy the fiontieis of learning.’ (University Reform^ Lord 
Curzon of Kedleston, 1909, p. ijio.) 

These words aie used expressly in relation to 'a univcisily 
so histoiical in its character and so majestic in its influence’ 
as Oxford. But I think we shall say that they define the 
pioper functions of every univeisit>, and that any corpoiation 
styling itself a university, which does not mean to abide by 
every one of these articles of faith, is guilty of taking a name 
ill vain. The newer univeisitics, so fai as I know them, arc 
just as ambitious, and just as high-piincipled as the old ; and 
they would scoin with equal feivour the woiship of false gods. 
They are, it is true, young, and for the most part small and 
greatly lacking in amenities ; yet univeisitics they are, and 
each one of them hopes, I imagine, under the blessing of 
Providence, to become in good time a mighty instrument of 
wisdom and enlightenment 

It is theicfoic no solution of the question of the fitness of 
doubtful studies for university recognition, to suggest that 
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they may be relegated to the young institutions, if this sug- 
gestion IS made, as I am afraid is sometimes the case, from 
a feeling that these places after all have not much of a char- 
actci to keep up On the contiary, if ccitain .studies are 
essentially alien to the pin pose, oi dciogatoiy to the dignity 
of a university, they should be excluded with especial rigour 
from universities that aie handicapped by the frailties of 
youth. 

Only one thing could be woisc~to pioposc a scgiegation of 
these doubtful studies altogether, because they aie doubtful , 
to put them upon the suffiages of the Philistine , and to let them 
pioclaiin their money-woilh in the market-place, to all who 
aie cagei only for what they conceive to be the utilities of 
knowledge. 

What IS it that lies behind this suspicion of the studies that 
aie in question^ It is undoubtedly the belief that they aic in 
theii natiue mciccnaiy, mciccnaiy because they aie meant 
foi diicct application to the occupations of life. It is in fact, 
the old, old question of bicad-and-buttci stuck es. Naiiow, 
pedantic, and mischievous as, I think, is the spiiil often 
associated with this jibe, I icspect the apprehension that 
undeilies it ; and if I believed that the embodiment of techno- 
logical and piofcssional studies would dcpiess either the 
intellectual oi ethical standaids of iiiiiveisity life, I should, 
I hope, nevci laisc my voice in favoui of such a policy 

We ticasiue, and justly tieasuic, the ideal of a univeisity 
which, in the past, has been appiaised again and again m the 
finest and sinccrest eloquence of oiii worthiest men. I hardly 
know how to follow then woids with any language of dissent 
that will not seem impcitincnt, yet I must confess to iicvei 
having felt the justice of piaisc bestowed upon the featuie of 
detachment, which in the past has been so chaiacteristic, especi- 
ally, of luiglish universities. I am, of coiusc, awaic of the foicc 
of certain influences which aic specially favoiued by seclusion 
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from the world, jUbt as I am awaie of the dangers which beset any 
individual or institution that becomes embroiled in the stienuous 
life of our feverish Western nations at the present day. But 
I do not think that any thoughtful person who has spent his 
yearsj say, m the Noith of England, can have failed to dis- 
covet and deplore the great lack of sympathy and good 
iindei standing between the educational and industrial com- 
munities, and to seek foi the cause of this estrangement I can 
only give my own explanation I do not believe that the 
cause lies in the tuipitudc of the industiial world. I have no 
sympathy with those people who can see in the industiial life 
nothing but a soidid struggle for worldly success and wealth It 
- is a distoitcd and an iinfaii view. The amassing of money is no 
doubt an inevitable incident and the leadiest mcasiue of 
success in industiy Truly enough, it is a consuming puipose 
with multitudes wdio aie under the sliess of hard necessity. 
But exactly the same is tiuc of the leaincd piofcssions, Thcic 
may be more sordid souls among the leaders of industiy than 
in the piofessional w^oikl — I expicss no opinion — but as well 
in industiy as thcic, the achievement, and, to all light minds, 
the gloiy of success, come fiom the conquest of difficulties , it 
is this same zest to do light things well, and it is not cupidity, 
which IS the sustaining foicc of oui manufactuiing w^oild. 
Such at least has been my observation. 

The fault, I believe, has lam rather with the educational 
woild. It should have led, where it has tardily followed. If 
educational institutions aic to picserve their influence on the 
people, they must alter thcii w’ayswith the pi ogress of civiliza- 
tion, in some measure, as the people altci theirs , they must be 
evei alcit not to get detached But how difficult it is ! At one 
time mankind inauguiatcs a system well adapted, it may be, 
to the conditions of the time The system becomes dear to 
Its geneiation , people who have profited from it proclaim its 
excellence, lecommend and enfoicc its claims upon their con- 
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temporaries and tlieii succe&sois As years loll on it acquires 
the added graces of antiquity and becomes something almost 
sacred, something that would be piofaned by change , iinlil at 
last It is found to be standing hopelessly apait fiom the 
human needs it was intended to subserve For happily 
humanity itself is picgiessive, change, unceasing change, is 
the law of piogiess, and what fitted the conditions of life 
a cciituiy ago cannot be expected to fit them equally to-day 
These remaiks apply, I believe, with full foice to education, 
and It is surely incumbent on us to be continually asking 
whethei oiii educational system is in confoimity with the con*^ 
dilions and legitimate needs of the day 

The univeisities stand at the head of our educational 
system, and fiom them flows the Intel Icctual sti earns to 
iirigate the plains where men do their vaiied tasks. It is at 
the univeisities that all types of education should receive their 
sanction and their inspnation. It is not for univeisities to 
fold their arms and say, ' fy stas.fy 7cste\ and to look with 
disdain upon the effoits of the multitude to get for themselves 
Ihiough the zealous aid of Goveinmcnl officials, municipal 
authoiities, and men of business, something adapted to their 
new intellectual needs and appetites — something they cannot 
find in the rigid articles of their educational hieiarchy. If 
the universities do thiS;, they may, indeed, piescivc a splendid 
isolation and do gicat things in many ways, which it is my 
last wish to belittle; but they will leave undone what is 
essential if they aie to exeit theii pioper influence, and if the 
balance of life is to be preserved between thought and action ; 
and they will continue to divert from industiy intellectual 
talent that is born in it, and that would go back to stieogthcii, 
enlighten, and ennoble it if the talent weie veil directed, and 
if it found that in the high couits of learning even techno- 
logies had an honouiable place. 

The isolation of professional oi technological studies, and 
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theii cultivation in sepaiate institutions, seems to me to be 
fi aught with serious dangers and disadvantages. In the fiisl 
place, countenance is given to the mischievous tendency to 
distinguish between useful and useless knowledge. An 
entiiely artificial cleavage is produced in the whole body of 
learning, which prevents that leaction between leacheiSj 
students, and studies of diffeient types that is so potent in 
coi reeling extravagances, in extending the menial horizon, in 
piodiicing bicadlh of intellectual sympathy, and in giving 
a well-adjusted culture to the whole human being. It would, 
I think, be difficult to ovei state the importance of the influence 
which comes from the close association, in a place of learning, 
®or people of widely diffeicnt mtcicsts and destinies It means 
moic than one can well say It is at the basis of what we call 
liberalism in education, it is the thing which woiks equally 
against pedantiy and venality, it is moic than intellectual, it 
is spiiitual. It IS, I believe, all-importanl and indispensable if 
wc desire to imbue the using gcneiation with the tiuc pci- 
spective of knowledge and of life. 

I am w^ell awaic that the cultivation of technical andpio- 
fessional studies in separate institutions is favoiucd by some 
high authorities and is the accepted practice of some countries. 

I can well believe that it has some advantages of convenience 
and may conduce to a certain kind of efficiency. Efficiency 
w^e ceitainly desiic, the close union of specialized knowledge 
with the piactical aits is now a necessity of national existence. 
But national well-being depends in the end on something much 
deeper than intellectual efficiency and technical skill. Wc 
want 111 St and foremost men of character, understanding, and 
ideals, and in the organization of technical and professional 
training, as in all educational cnteipiisc, this is a piimary 
consideiation to which sacrifices may be cheerfully made. 

For these leasons then, positive and negative, I am an 
earnest advocate for the actual embodiment of professional and 
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technical studies in our imiveisities It is theicthal they will 
find not only abundant springs of intellectual nourishment, but 
also the influences that will keep them expansive and whole- 
some. It IS there that they will bring a much-needed bond 
with a vast section of the woikmg world, and help to keep in 
check extravagances which aie the opposite of then own 

It is, of course, not suggested that each univcisity should 
attempt to cope with the whole lange of piofessioiial and 
technical studies. Among them they may cover the whole 
field, each university addressing itself to the paiticular studies 
which local oi othei conditions determine as appropiiate. This 
division of laboiu, accompanied by fieedom of mtei change of 
students between univeisitics, would greatly, piomote bothr 
economy and efficiency, and would prevent any imdesiiablc 
piedominance of technical and professional studies in a single 
institution. 

The policy which I have advocated in this papci has been 
fully embraced by the univcisity with which I am con- 
nected, and, in conclusion, it may be of interest if I lefei to 
some questions of detail in connexion with it, which have 
foiced themselves on my attention. 

I have alluded in an carlici part of this papci to the existence 
of a number of associations representative of various piofes- 
sions and industries, which have among thcii objects the 
icgiilation of the training and the intellectual standaids which 
are deemed essential foi their seveial callings. It seems highly 
desiiable that the intcicst and the cxpeiiencc of such associa- 
tions should be bought in to aid the universities in the 
organization and control of those depaitments which aie 
concerned with technical studies. There seems no more reason, 
foi example, why, in a subject like Engmeeiing, the organized 
bodies of the piofession should not participate just as much in 
the legulation of university studies of that subject as the medical 
piofession docs in effect in the study of medicine. And the 



TECHNICAL AND PROFESSIONAL EDUCATION 49 

same thing applies generally to oiganized bodies, winch aie 
deeply concerned in the education that is pieparatory to the 
calling that they rcpiesent. This idea has, I believe, only been 
lealized to a veiy small extent, but in some of the newei 
universities gieat importance is attached to the co»opeiation 
in the administiation of departments of applied science, of 
Advisoiy Committees, consisting of men for the most pait 
actively engaged in the industiy to which the applied science 
is lelated. At least one case may be quoted where such an 
Advisoiy Committee is composed mainly of lepresentatives 
diiectly delegated fiom the professional associations tepic- 
sentative of the whole industry concerned. The gam to the 
» university of such iclationship is very great. Not only docs it 
bring wdth it a laige amount of valuable advice to the service 
of the univcisity, but it bieaks down the bairieis which aie 
so apt to aiise between academic and practical life, and ensures 
that theie shall be a vitalizing contact between the univeisity 
and the woild outside. The cxtiaordinanly rapid transfoima- 
tions which industries undergo at the piescnl day, lead to the 
danger of a teacher becoming out of touch with cunent 
developments and new needs, if he is isolated within the 
precincts of a university. His inteicouisc with industiial 
leadeis is greatly facilitated by the existence of such Advisoiy 
Committees as I have referred to. The limits of the authority 
of such Committees will, of course, be regulated by the uni- 
versity, and care will be taken that then mteivcntion does 
not pioceed beyond due limits. They should be, in academic 
matters, as theii name implies, lather advisory than executive 
The difficulty of seeming suitable teachers of applied science 
is no doubt very considerable. Whilst it is essential that such 
a teacher should have a first-hand knowledge and expeiiencc 
of the industry towards which his teaching is to be directed , 
and whilst he should keep in mind industiial needs and in- 
dustiial demands, and maintain a sympathetic inteicst in the 
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point of view of the man who is limited on eveiy side by industrial 
and commeicial conditions^, it is no less essential that lie should 
be as much an enthusiastic lover of knowledge and an eager 
scekei of new truth as any other teacher. The qualifications 
of an ideal university teacher of applied science ai c, indeed^ moi e 
complex than those of any othei class; and having legarcl to the 
temptations by which such a man is beset to commit himself 
wholly to an industrial caieer, it must be regarded as a slioke of 
good foitune when he is secured to a univeisity. But when 
the light teachei is found, he may be trusted to maintain the 
intellectual piestige of his subject, to keep it in evciy way 
woithy of its place in the univeisity, and to be sciupulous in 
regal d to his own professional relations with the calling in® 
which he is an cxpeit. 

The creation of faculties within a univeisity seems to be 
almost inevitable foi vaiious puiposcs of administration, but it 
is well known to be attended by certain lisks. Tlieie is a 
tendency in the delibciations of a faculty, for questions to be 
viewed loo much from a single standpoint, and it is not easy, 
when a united opinion has been formed in this way, to avoid 
a ccitain amount of fiiction when the same question intimately 
concerns two sepai ate faculties. For such i casons there is much 
to be said for maintaining applied science in close association 
with pure science. A fusion of the two faculties for all delibera- 
tive purposes has seemed, in my own expciience, to be of the 
utmost advantage. 

With legard to the question of degrees embodying applied 
science and the cunicula related thereto, theic is no doubt 
a good deal of difference of opinion. I am, for my own part, 
strongly avcisc to the multiplication of degrees, and cannot 
help regretting that so much differentiation has already taken 
place. It seems much more impoitant that a dcgicc should 
mark a state of maturity rather than a special kind of pro- 
ficiency, and I have a fear that great vaiiety in the names of 
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degiees will lead to much public confusion I can sec no 
objection to giving a qualified student of applied sciencea degree 
in science without furthei modification of the title* But the 
matter is, peihaps, of no very gieat impoitance 

With legal d to cuiricula, the introduction of applied 
science creates some difficulty, owing to the number of contri- 
butory studies which claim a place, and the reluctance which 
every teachei naturally feels to see his own subject either 
excluded or reduced in lange. It is, however, an inevitable 
consequence of the giowth of knowledge and the rise of new 
studies of all kinds, that some sacrifice of the old must be 
made, that the lange of pi epaiatoiy studies must be rcstiictcd, 
and that they must be 1 educed more to their philosophical 
essentials. It is, however, a gicat mistake to suppose that 
the disciplinaiy element and intellectual depth of scientific 
knowledge are 1 educed when wc pass fiom puic to applied 
science, 01 that a curuculum which extends ovei three 01 four 
yeais and includes a laige measure of applied science, stands 
111 any but the most pedantic sense ' below ’ any othci uni- 
versity cuiiiciilum of equal length. 

It is no doubt justly held that the besetting danger of 
specialized education of all kinds is the neglect of pieparaloiy 
studies and fundamental sciences, wuthoui which, technical 
knowledge, however claboiatc, is inanimate and stciile. It is 
here that what may be called the academic weight of a uni- 
versity aftbids a safcguaid that can haidly be ovci valued. 

There aie many other questions of impoi lance which aiisc 
in connexion with the subject of this paper, and I am well 
aware that my treatment of it has been meagie and incom- 
plete : but I have been intent mainly aipon the advocacy of 
a gcneial policy, and I have no doubt that those who follow 
me in the discussion will biingfoiward questions which I have 
omitted, and on which, from their own special expeiience, 
they can speak with much greater authoiity. 
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E ver since I read the newspaper account of my fiisi public 
scientific lectuie I have looked foiwaid to an oppoiiunity 
of addressing jounialists on the subject of science and the 
Pi ess. Now that the opportunity has come, I fi^nd that time 
and expel lencc have so mellowed my feelings as to rob the 
occasion of the diamatic interest that it at one time seemed to 
promise, and if I do not come to piaisc, I have at least no 
longer a concealed dcsiie to bury. 

I have ccitainly come to understand how exoibitant are the 
claims which are made upon the journalist. lie belongs to a 
class of men who ought to know evciy thing Joimialists aic 
something like aiclutccts or housewives. An architect should 
be an artist, a surveyoi , an engineci, civil, mechanical and 
sanitaiy , a man who knows all about wood, metal, brick and 
stone , a financier , a managci of men , and I know not what 
beside Well, you know an aichitccl is nevci all this, and 
larely any pait of it to pcifection, yet he is often a wondei- 
fully good aichitcct. I have not time to cnumeiatc the quali- 
fications of a good housewife. Perfection in them all is 
unattainable, but Heaven be praised, there aie still excellent 
housewives. 

A journalist’s equipment would, I imagine, be even largei than 
that of either of the two classes I have named, if he weie to be 
fully c|Udlified to imdcistand the things with which he has to 
deal. I realize now, theiefoie, ciiiite clcaily, that if a joiiinalisl 
weie sufliciently scientific to be able to lepoil my Icctuies with 
the fullness and appieciation of which I at one time thought 

^ Address to the West Ridmg District of the Institute of Journalists, 
deliveied at Leeds Febiiujy 9, 1910. 
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them worthy, he would piobably have lost the balance and 
catholicity of mind which are only seemed by knowing a 
uniformly limited amount about a veiy large number of 
subjects. 

In this respect the journalist resembles the English Mioistci 
of Slate, and I believe the similarity is not accidentaL It is a 
well established principle in the construction of English Minis- 
tiies that a statesman shall be fit foi any office. With peifect 
complacency a man, who could not be trusted to navigate a 
canal boat, undertakes supreme contiol of the British Navy, 
whilst another man, with a piivate taste foi moral philosophy, 
becomes Ministci foi War. Either may be called upon to 
become Chancelloi of the Exchcquei or Colonial Secietaiy at 
a moment's notice. It would probably be considered dangerous 
to put a real specialist at the head of any depaitmcnt of the 
State. What is desiied is that a statesman shall not be a 
narrow man, who will be without a sense of piopoition lie 
must not have the paitiality of an enthusiast, nor be earned by 
special knowledge too much in advance of public opinion. 

I imagine the same icasons hold in the case of the journalist " 
his most fundamental lequiiement is that he should keep in 
touch with public taste and public opinion And so I have 
come to sympathize with him m his difficulties, and to shaic 
the general admiiation of the way in which he docs his multi- 
farious work. I have often been struck with wonder at the 
seemingly instinctive way in which he will extract what the 
public wants from large collections of what it may need, but 
doesn’t want 

Generally speaking, then, my old grievance is gone, or, 
perhaps, I should say it has assumed a diffeicnt foim, for I 
still think the Press negligent of science. But then I think 
the whole nation negligent of science, and if the function oi 
the Press is to leflect public opinion, I think it reflects it veiy 
faiily in the mattci of science. 
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How long will It be, I wonder, before science comes to its 
own in the general education and the genet al economy of the 
nation ^ One would think sometimes from what people say 
that science had gained its place Believe me, this is not the 
case. A good deal has been done ; science appeals in our 
curiiciila, and is a gieat deal more icspectable than it was, 
but it is still quite a prevalent opinion that a man may be 
styled well-educated and not know any science al all It 
would occasion no surpiise if in the whole Biilish Cabinet 
tlieie weie not enough science to pass one membei of it thioiigh 
a matiiculalion examination This would not be so bad wcic 
these people not impenitent. A icmaik was quoted to me the 
other day which I believe to be typical. It came from thce 
lips of a Member of Pai liamenl of distinguished Iitei ai y position, 
lie said, H don't caie twopence foi science, I don’t know 
why water does not iiin up-hilb and I don’t want to know'. 
Now, of couisc, the feeling behind this rcmaik is merely that 
science is a mechanical and soulless thing, and that with all 
human histoiy, human hteiature, human society, and human 
natiuc to study, one may well be excused fiom spending time 
ill learning about the laws of the inanimate woild. Of couisc 
GUI fiicnd was speaking in ignoiancc, and his rcmaik was 
exactly on a pai with those we so often hear about the futility 
of classical studies. What does it matter to a soap-boilei or 
a suigeoii who w^on at Marathon oi Salamis^ But then our 
filend was thought meiely to be smait and amusing when he 
gloiied in his ignorance of science, whcicas if the soap-boilci 
or the suigeon had niciely said Salamis instead of Salamis— 
what then ^ Think of the sniffings and shrugs and glances that 
pool uneducated man would have piovokcd. 

Now I have no sympathy whatever with a contemptuous 
attitude towaids classical or litciaiy studies. All I wish to 
say is, that until science is treated with as much respect as the 
older subjects of study, it will not have come by its lights 



SCIENCE AND THE PRESS 55 

This respect it does not icccivc. It is still looked upon with 
a good deal of distiust by the theologians: it is not taken 
seiiously by the typical headmaster of our public schools (of 
course it is m the cuiiiculiim, but it is not m his heart) ; it has 
a miserable position in the Dcpaitments of the State; it is not 
appreciated in the business woild. 

This being the case^ it is not very suipiising to find the 
position it occupies in the Pi ess. Yet the Pi css does a good 
deal more than leflect public opinion Take ait, foi example 
What standaid of opinion is adopted there ^ Imagine a news- 
papci critique of the Royal Academy, accurately leflecting the 
public opinion on ait derived from the majority of its readcis ^ 
«No, in art, in music, and m literaluic the Pi ess aspires to the 
rank of expert and guide; it holds up an ideal to its readers, 
and readily prints columns of technical ciiticism that must 
seem strange stuff indeed to the ovci whelming majority who 
do not lead it A newspaper would think it discreditable to 
commit any solecism in dealing v\ith these matteis 

In science it is entiicly diffcicnt I admit, of coiuse, that 
the public does not want science. It likes to hcai about the 
North Pole and the Comet, because it is stiircd by the hazaicls 
of our seeking the one and the hazaids of oui being sought by 
the other. It likes to heai about the price of ladium and the 
progicss of modern alchemy It is intcicsted when some man 
of science takes to amateur theology, 01 when anothei says 
the coal supply is getting exhausted. 

Pi ay do not suppose that I am taking a supeifine pose and 
snecnng at curiosity, which, if somewhat tiivial, is quite natiual 
and harmless. I know there aie vast numbers of people who 
are moie interested in reading those giaphic accounts of how 
the Prime Minister ‘ entcicd the House smiling and stood with 
one hand on the brass-bound box' than m the momentous 
speech, which inleivencd befoic he ^resumed his scat and 
chatted pleasantly with the Chancclloi of the Exchequer 
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resplendent in a new suit of Welsh Flannel What I complain 
of is that science is not taken in hand sufficiently seriously by 
the Pi ess itself, and that in addition to giving the public what 
it wants, it does not hold out a highei ideal of scientific 
interest But I go fiiither than that — I am obliged to say 
that even m giving the public the oleograph and biass band 
soit of science which it appicciates, very few newspapeis aic 
in a position to piotect themselves against publishing inaccur- 
acies of the most glaring kind, and bioadly speaking when I 
see a scientific news paiagraph in a paper (I do not mean an 
aiticlc)— well, I am prcpaicd foi anything. Let me gi\e one 
01 two illustrations of what I mean. Here for example is a 
paiagiaph headed ‘A Scene at a Miidborough Committee V 
‘In consequence of a diffeiencc of opinion between Alderman 

A B , the chan man, and Mi. C D , the vice- 

chairman, as to the method of pioducing foimic sulphate, the 
Chaiiman left the room and the business had to be adjourned ’ 
Now what IS thcic wrong hcic^ Only this, that there is no 
such substance in heaven oi caith as formic sulphate. You 
will obseivelhcy adjouincd the business, and I don’t wondci 
at it. Heie is anothci — this time from a paper whose title 
suggests the veiy opposite of fiction. It is one of those feminine 
letters from a lady of fashion, which I understand aie usually 
composed by eldcily gentlemen. It extols a gas stove for 
which it says no flue is required foi caiiying away the piodiicts 
of combustion, ' for the vciy sufficient icason that theie aie no 
such piodiicts, combustion being pcifcct’ llctc is a calm 
enunciation of the destuictibility of mattci. Again, from a 
London daily . ‘ The theoiy advanced by Mmc. Cavaliei m a 
Icctme on Thursday that diamonds have sex, and if placed 
together in a box will multiply, is described by Piofessor 
Ikinglc, of the Museum of Piactical Geology, South Kensington, 
as absolutely untenable. All jewels are the icsult of chemical 
piocluction, he says, and unless fused to liquid form it is 
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impossible to add anything to them,’ Faiic}^’ calling in the 
cxpeit for such an opinion on such a question^ I give one 
moie example fiom a weekly journal of high repute and teirible 
seriousness. This journal gravely discussed a rumoui that an 
Ameiican inventor had discoveied a compound which possessed 
the peculiaiity of exploding Horwaid only.’ It was pointed 
out that if the lepoit were conect the defence of the Noithem 
Frontier of India would be facilitated as it would be possible 
to substitute paichment for metal in the const! notion of guns* 
The subject was leferred to again in another article 011 the 
^ Air-Cannon Nor could the lemonstrances of a distinguished 
fitend of mine gain admission to the pages of the join nab 

This is lather an old example, but it is so stiikmg that I 
cannot help recalling it, as an illiistiation of the kind of thing 
that is still to be found in high-class journalism. 

In case you may think I have been lioaiding these examples 
in a levengeful spiiit, I will take events of the picscnt week. 
Here is a paragraph that appears in Wednesday’s papei . 

The Discoveiy of Polonium 
Five Thousand Times more Raie than Radium. 

Paris, Tuesday. 

Madame Ctiiie and M. Debicrne, according to a lepoit made 
to the Academic des Sciences, state that the substance named 
Polonium has much gi eater radio active power than ladium. 

It is five thousand times more laie than the latter, but dis- 
integrated much more rapidly. Thus a particle of polonium, 
obtained with enormous difficulty, lost half its weight 111 140 
days, while it lakes a thousand ycais foi a similar particle of 
radium to disappear altogether. 

If the transfoimations which these scientists hope to tiace 
within a year 01 so arc confirmed it will constitute a icvoliition 
in chemical science. 

What exception is to be taken to this ? Well, in the first 
place Polonium was discoveied twelve ycais ago, and that 
discounts the headline. The fii st paragiaph announces nothing 
that was not published in 1906, The same is tiue of the second 

II 
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paiagiapli, except the last pail, which is quite wiong. The 
last paiagiapli is — well, peihaps it does not matter.^ 

Now, when I looked this moiniiig at my papei I felt that 
thcic must have been some conspiracy to take away any justi” 
fication foi the remaiks I uas going to make this evening, for 
iheic, In the honoiiiable position of a leading aiticle, was an 
admit able and interesting discussion of what had actually been 
discovered about Polonium, and what the paiagiaph I have just 
quoted had made such an unsuccessful attempt to announce 
The aiticle was evidently written by someone who was well 
versed in the subject I say I look upon this phenomenon as 
the result either of a conspiiacy or some strange accident. 

I do not wish at all to ovei state my case, and I should like., 
to make full acknowledgement of signs of impiovement which 
aie apparent. In lecent years The Ttmes has begun to 
publish a weekly Engineeiing Supplement which is seriousl}/ 
and admirably scientific. The Manchester Guardian also 
has fiequent ai tides on the industrial application of science 
which are authoiitativc. The lamented Tribune had a 
weekly scientific causerie written in excellent style b}^ a distin- 
guished physicist I might give illustiations also fiom neaicr 
home — as, indeed,! have with some penitence just done Lately 
I had a communication from another gieat London daily foic- 
shadowing a detei mined attempt to do more justice to science. 

Now I am afraid you may think that I am adopting a some- 
what censorious and ungiacious attitude, and that you me 
being Icctui cd to, I may say lectuicd at, moi e than you bargained 
for. I will not longer delay giving you my reasons for speaking 
as I have done. The fact is, my desire that the Pi css should 
take a waimci interest in science comes fiom my sense of the 
tremendous powci for good oi ill that rests in the hands of 

^ In the eleven years since this was wiitten tbeie has been little impiovc- 
ment. Equally absiiid examples aie available fiom this \\eck*s pi ess — 
Janiiaiy 1921, 
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journalists^ The view that the Press merely reflects public 
opinion will not bear examination. The journalist knowsj of 
course, that he must give his readers what they want ; but he 
goes far beyond this. Pie teaches and preaches, and leads and 
governs — well or ill as the case may be. The newspapers aie 
the liteiaiy daily bread, and, indeed, the exclusive liteiary diet 
of the gieat majority of mankind; they furnish directly oi 
indiiectly the ideas and aspirations of the community. 

I cannot get out of the habit of taking journalism veiy 
sciiously. I was brought up in the belief that English news- 
papers were not mainly governed by comnieicial enterprise 
and mercenary aims, but that theie were high purposes and 
« noble aspirations behind them. They had individuality, 
character, and icputation. They took themselves sciiously, 
and the public took them seriously. I lemcmbei how we 
despised the typical American paper with its scieeching icst- 
less sensationalism, its prying viilgai personalities, how we 
icjoiccd when an attempt to cairy on a London issue of the 
York Herald failed. 

I am afraid that the Pi ess to-day has not unifoimly the 
character which I have just desciibed, but still there lemains a 
great measure of authority enthroned in the Editoiial chairs, 
and I for one am extremely desirous of enlisting that authoiity 
m aid of science. 

You will not think, I hope, that if I plead foi more atleniion 
to science it is for a small or selfish end. It is because I am 
persuaded of the enormously important part which science has 
to play in the future of civilization. If wc begin with the most 
obvious material things, it is hardly necessaiy to point out how 
much oui convenience and comfort depend upon the applica- 
tions of science. I have at home a spinning-wheel which was 
used by my giandmother, and a tinder-box which was used by 
the grandfather of a friend. When I was a student the electric 
light was occasionally shown as a mere scientific experiment, 
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and I remember that at one of the fiist lectuies I gave m Leeds, 
the Chairman said he did not think any man in the room would 
live to see electiicity become a geneial souice of illiimmation. 
In those days the majoiity of people felt no difficulty in 
believing in spontaneous geneiation; bacteiiology was at its 
biith, and antiseptic suigeiy was just beginning to command the 
attention of the medical piofession We forget, I think, the 
pace at which we aie piogrcssing, and the lapidity with which 
the applications of science aie tiansfoiming the conditions of life. 

When we come to view the industries of the count ly we sec 
a like tiansformalion I cannot attempt to summarize the 
changes that have taken place, but we all know that to-day the 
woid ‘ manufacture ’ is almost a misnomci . Hands, indeed, aicr 
still necessary, but it is now the biain that tells. Oui indus- 
liies assume moic and moie the chaiactci of applied sciences, 
and if they aic to be conducted intelligently and to be pio- 
gressive they must invest libcially in scientific brains. This is 
a subject on which I have pi cached in season and out of season, 
and occasionally I have got into tioublc for it People say it 
docs no good — it mciely nutates , they aic liied of this cvci- 
lasting talk about the Germans and their coal-tai colouis. Is 
not the Englishman as good a man as any other ? Has he not 
iiscii to the summit of mdusliial and political eminence in 
spite of his alleged neglect of science^ y\ic Iheie not many 
othei things besides science which aie indispensable for success 
in manufacture— cci lam deeply ingiaincd elemental qualities 
in which the Englishman is supreme ^ I give a ready affirmative 
to all these questions, and yet — and yet — I do most fiimly and 
piofoundly believe that our greatest maleiial danger lies in the 
neglect of science in relation to industry. This was eloquently 
pleaded in a memorable letter by Piofessoi Huxley many ycais 
ago Things have improved since then undoubtedly ; but that 
theie IS still Uemendous leeway to make up I venture to s<iy 
I am ceitain. I could cnumciatc to you, if it weic permissible, 
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personal experiences of my own that are decisive on the point, 
and if this is so, you can understand how difficult it is for me 
to avoid calling attention as pointedly and publicly as I can 
to what I consider to be a grave national danger* You will 
understand how solicitous I am that the great cohort of public 
advisors repiesentcd by the Press should lose no oppoitunity 
of uiging upon the community the importance of this question 
It is no good doing it upon hearsay ; we do not want mere 
commonplaces such as are the ciuicncy of the oidinary speaker 
at a prize distiibution , we want to have incorporated in the 
Fiess a sufficient amount of diiect first-hand knowledge of 
these matters, so that leal conviction may be heaicl behind the 
well-tuincd phiases, so that the pressure may be incessant and 
no oppoituiiitics lost. 

I can imagine someone contesting the asscitions I have 
made. I could myself point to some splendid examples which 
this countiy has furnished of the applications of science to 
industry, of branches of manufactuic in which we have nothing 
to leain, and in which wc lead the woilcl. I could give you 
examples from abioad, wheic with ticmcndous scientific paia- 
pheinalia they aic not doing quite as w^cll as we aic hcie by 
the use of lathci moic mothcr-wit , and I could end up by 
saying like a tiue Bnton— I am suie amidst appiause—that an 
ounce of piacticc is woith a ton of theory — a piofoiind tiutli 
piovided, of course, that the practice is good and the thcoiy bad 

The subject is a complicated and difficult one. It is not, 
pci haps, as complicated and difficult as the fiscal question. 
Supposing, liov/evci, for the sake of aigiiment, that it is equally 
iiiq^oitant, what arc the iclativc resources of the Pi ess for in- 
foiming public opinion on the two questions? You know that 
tlieie IS not a single newspaper that could afifoid to be without 
expcit knowledge on industiial finance. Plow many aic Ihcie, 
I will not say that have access, but who think it important to 
have access, to cxpcit knowledge on industiial science 
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I pass now to anothei aspect of the subject ; I will leave 
the maleiial side. That science so largely affects bodily com- 
fort and material piospeiity is to many people one of its 
gieatest daiigeis. I would ask you to considei the effect of 
science on modes of thought ; I do not mean on opinion— but 
on the method of forming opinion, I should tiieyou if I tiied 
to extol science at any length in this respect, foi the subject is 
so well worn. But evciyone admits, I think, that science has 
bi ought instiuments of piecision into the domain of thought 
winch can be used moie easily and moie safely than any othei. 
Science is really an animated logic m which the mind icccivcs 
its fiist training among real things — ical palpable things — not 
nieie words oi abstractions Now, many years ago you may 
icniembci that Matthew Arnold in pionouncing sentence on 
various European nations condemned the English as being 
fundamentally deficient in lucidity. Many people thought he 
justified the charge in making it, for they did not know what 
he meant — and that, in its turn, justified him. I think it is 
not difficult to understand what he meant, and I, for one, 
accept the judgement as just and disccimng. On the monow 
of a General Election, I do not think it ncccssaiy to laboiu 
this point. How then arc we to cultivate lucidity ? Doubtless 
Iheic aie many ways of doing it, but if it involves an improve- 
inent in our methods of getting to the bottom of things, of 
collecting and weighing evidence, of organizing our facts, and 
of geneializing them to a clear conclusion, I cannot see a moie 
hopeful expedient than to bring to bear the methods that have 
been so wondci fully successful in the i calms of science. I am 
not going to talk politics, as you can well unci ci stand, but I ask 
you to considci the Fiscal ciucstion fiom this point of view. 
Just think of the method taken by the countiy to decide this 
question , think of the kind of appeal to the intelligence that 
has been made ; think of the competence of the average elector 
to weigh up the pios and cons of a question of such complexity 
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And yet how fai have we heaid fiom oiii guidesj pliilosoplieis 
and friends any sustained advocacy of a bettei couise^ Aie 
we to conclude that this country is so inextricably bound in 
the ties of paitisansliip that it is hopeless to constitute fiom its 
leading men, a couit willing and competent to make an impai tial 
inquiry, to collect and weigh evidence on a complex question 
of vital national importance, and to declare an opinion con- 
ceived in the interests of the nation as a whole ^ 

You will ask what can science do here^ I do not give 
a direct answer. I can only say that the more familial ity wc 
have as a nation with the methods of science, the moie we 
shall distmst mob-law, the more wc shall learn that the pic- 
^udices, the jealousies, the vested interests, the intolciancc 
which inevitably aiise when well-meaning men segregate 
themselves into paities, sects, and schools of thought, arc 
fettcis on the mind and spiiit, and an incalculable liindiance 
to human progiess. A vicious loyalty is cieated which makes 
men aggicssivc and vindictive towards those who consoit in 
a diffcicnl school of thought; which makes them paltei 
with the truth and finds them in extremity driven to the 
expedient, now so evident in the world, of maintaining that 
white is only a lighter, and black a daikei, shade of grey. 

I commend to you most earnestly, I hope not airogantl}^ 
the task of doing moic than you have yet done to educate 
the people in the knowledge, the love, and the right use of 
science The ccntiuy that has not long closed has brought to 
mankind intellectual weapons mightier even than those foiged 
in the days of ancient Gieece, and wc arc, consciously or not, 
on the wave of an intellectual movement of overwhelming 
force. 

Science is one of the things in this world that must con- 
tinue to grow in power and influence. Its march is iriesistiblc 
and endless, a pi ogress fiom which there can be no ictreat. 
The hypotheses of science vary from day to day ; the fabric 
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glows steadily* It is thcic; you can see it* That I conceive 
to be the ultimate value of its matcilal side, it pioves that 
youi piogicss is leal. Science is not a philosophical or 
metaphysical system^ a scheme of thought, which may bcovci- 
come by a gi eater scheme of thought to be developed in the 
future. It may look like it. You may hear men discussing, 
like the schoolmen of the Middle Ages, how many faiiy 
electrons can dance on the point of a needle, but thcie issues 
fiom the discussion not a nightmaie litciatiire to hold men's 
minds in bondage and mystification, but something like wiic- 
less telegraphy to relieve an anxious hcail that is yearning foi 
the safety of a friend in penl a thousand miles away Science 
is a revelation, a icvelation that will stand the test of timct 
Poets may sing, and eternal tiiith may be in theii song. The 
gieat laces of the woild may each have their own prophet, 
and what they have said about what was and what is to be may 
have eternal tiuth in it You may believe one or you may 
believe the other. It depends, I suppose, on whcic you wcic 
bom, or on the measure of authority some human being has 
exeiciscd upon you, or the extent to which your hopeoi feai 
allows you to be swayed by some enchanting vision. Science 
docs not enter heie. It pretends to no final knowledge of the 
ultimate or the infinite* It has gone aftei all but a little way 
yet into the mystciics of great Naluic What it has levcalcd 
IS there foi all the races and genciations of mankind to sec 
and acknowledge, and foi none to deny, unless forsooth, in the 
strange wandeimgs of the human spiu't, it pleases them to 
den}^ cvciytliing outside that spirit. So much as is revealed 
wc may believe How much vve may hope is at our option—- 
an indulgence that few will resist in its clamoious onset. Yet 
tlieie is something stionger still that can come, and should 
come to give peace to our spirit— icvciencc and humility, as 
we gaze upon the little fiagments of tinth that our Titanic 
effoits lia\c quairied fiom the illimitable stoie. 
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It is because I see in science the surest and most pciinaneiit 
springs of level ence that I care to fight for it, that I glow 
vehement in its defence, uigent with its claims. I am outiaged 
when I hear it subject to the flippant jests of some self-styled 
humanists — half- educated men I should rather call them, who 
stand deaf amid the deepest hai monies of nature. 

I deplore, like other men, and more than most, the mud of 
materialism that fiinges the path of science? I do not know 
that a bigoted man of science is moic harmful than any other 
kind of bigot, but he is sufficiently unedifying, and I will gladly 
join in suppressing him. But that the essential tendency of 
science is materialistic I would deny with my last breath, and if 
t 4 iere is anything uiipiovable about winch I feel confident, it 
IS that science is destined to piovidc humanity with the abiding 
icvciencc, the love of truth, the freedom and sanity of mind 
and spiiit, without which icligion and moiah are but names 
and life is not worth living 




T 



The University and Womens Worh^ 

'T^HE movement which wc inauguiatc' to-day embodies one 
A mote attempt to knit university studies to the common 
occupations of life and to break down the baiiieis which 
custom has set up between thought and action. This is a 
cause which I serve with my whole heart, for nothing has 
seemed to me more necessary in the intciest both of education 
and of light-living. 

I think that no one who suiveys the educational histoiy 
of this country can fail to see that there is a tendency foi the 
woild of learning and the world of action to diifl apart, until 
they seem to be almost in opposition. The eailici pait of my 
life was spent laigcly in the atmosphere of what is convention- 
ally called business, and I am certain thcic prevailed a general 
feeling among business men, that not only a little but also 
a good deal of learning was a dangeious thing. Such aphor- 
isms as ‘ an ounce of practice is worth a ton of thcoiy ’ aic 
characteristic of that feeling. Later on I became moie 
immersed in the woild of learning, and encounteicd men 
whose habitual attitude towards business was one of intellec- 
tual disdain. 

I believe that the explanation of this state of things is to 
be found in the fact that the educational system of this 
country has been for so long conceived exclusively from the 
point of view of the learned professions. We must lemembci 

^ Adcliess delivered at the Inauguiation of the King’s College (London 
University) courses for the Higher Education of Women m Home Science 
and Household^Economics, October 2, 1908. 
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how sharp the distinction once was between these professions 
and other callings in life, and how little there was in the 
practical aits that exacted anything in the way of formal 
education beyond that geneial training of the intelligence, 
which impiovcs the mental poweis without in any way 
specializing knowledge. Special training for the practical arts, 
so long as they weie nothing but crafts, lay only in practising 
them under a good master; appicnticcship was the leal 
pi cpaiatoiy school An extended school 01 college education 
did not seem to be vciy much to the point It seemed to 
involve the lisk of detaching a man from the cui rents of active 
life and making him into a kind of supeiior person endowed 
with a large fund of unncgotiablc papei knowledge. It 
involved, also, a sacrifice of those early years of piaclkal 
li dining which some people consider indispensable foi the 
inculcation of good ciaftsmanship. 

It IS siucly to be deploicd that the educational institutions 
and systems of this countiy have been so much designed for 
the intcicst of one set of callings, and that they have been so 
slowly adapted to changing needs 

It is not uncommon to find people talking of univeisitics as 
pie-cmmcnlly places for general education. No doubt they 
aic so in a broad sense, that is to say, so fai as general 
culture of the mind, the tiaining of chaiacler, the development 
of individuality, and the acquisition of the graces arc concerned 
Bui siuely it is also the case that the oldci univeisitics weie 
and still aie, to a vciy large dcgicc, schools of specialized 
professional knowledge Oxfoid and Cambiidgc have been 
tiaining schools for ministers of icligioii, for lawyeis, doctors, 
schoolmastcis, statesmen, men of lettcis, and men of science, 
and this fact has had the most impoitaiit consequences The 
prcpaialoiy education suitable for these special studies became 
stereotyped as the one and only kind of pieparatory education 
foi mankind in general, and it was established, in various 
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degrees of dilution, for all classes of the community throughout 
the length and bieadth of the land. I have heaid it alleged 
that this dominance of what aie called classical studies is 
quite as much due to the foi mer practical necessity of learning 
Latin, because it was the common tongue of the learned 
piofessions, as to the intiinsic merits of the language and of 
the humanizing literature that it enshiines. 

The fact that the education of this countiy has been so long 
dominated by the interests of the learned piofessions, seems 
to me to account foi a good deal, and, amongst othci things, 
for the want of sympathy with education which has chaiactcr- 
ized the aveiage Englishman outside the professions in question. 
Attempts to add to education or to alter it in the intcicst oj[ 
those who are engaged in other occupations have been made 
mainly outside the old universities, and have produced a new 
educational movement which, instead of being meiely supple- 
mentary to the ancient order of things, has come to be at 
some points in antagonism to it, and given use to mischievous 
attempts to set one kind of learning above anothei. 

The fact is, that the gicat change which took place in the 
conditions under which the practical arts aic or may be 
pm sued was not accompanied by simultaneous changes in the 
world of education. The change that I allude to is this, that 
whilst at the beginning of the nineteenth ccntuiy the piactical 
arts were little moic than ciafts, at the beginning of the 
twentieth centuiy we find that they have an mtellcctual basis 
The law5 of natuie aic not new, and mdustiy has always had 
to confoim to them, but the levclation of these laws, their 
beaiiiig upon industrial operations, their intimate relation to 
success and failure — these aic matteis of new knowledge, and 
result from the maivcllous mtellccliial achievements of that 
centuiy which posieiity will surely know as the golden age 
of science. 

In my dictionaiy I find a piofcssiun defined as ‘a calling 



THE UNIVERSITY AND WOMEN’S WORK 69 


buperioi to a mere trade or handiciaft Note the woid 
superior. Superioi in what lespect^ I do not know— I 
cannot imagine in what lespect, for example, is the woik of 
a trained surgeon to-day superior to that of a trained agiicul- 
lurist. Ceitainly it is not intellectually superior. A good 
faimei of the oid-fashioncd kind may remain what he was— 
a man who, by viituc of othei things than scientific knowledge, 
can successfully till the soil, leai good live stock and turn out 
good produce, but we know that real impiovemcnt and 
piogiess rest with the tiained agiicultuiist, with whom farming 
is a science as well as an art — a man who is woiking in 
obedience to piinciples lather than piccepts, and has the light 
^of connected scientific knowledge to guide his hands, to 
interpret his own and othci people’s experience and to give 
him new ideas 

And so with a host of othei piactical ails. They have then 
technologies, they aie linked to high learning , they engage 
the mind as deeply and as woithily as any learned profession. 

These things aic being recognized, and special tiaining is 
now being piovidcd, especially in oui newci universities, loi 
many industrial callings Wc aic also seiiously asking oiii- 
selves whether the type of gcncial education, which has so 
long prevailed in oui schools, is not capable of some icadjiist- 
ment winch will make it bettci subserve the life intcicsts of 
the avciagc man and woman. The impoitancc of such an 
element as manual liaining is being successfully uigcd, and, 
indeed, theic is at the picsent time, amidst the clamoui of 
leligious controversy, a peaceful icvolution taking place m oui 
methods of education 

None of us, I suppose, would wish to forget that education 
should conccui itself piimanly with man as a human being, 
but I confess I become impatient when I find people exalting 
this ideal to the exclusion of all othcis, and I have a paiticular 
giiidgc against those people who will approve special education 
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for the learned professions but take alarm whenever any other 
kind of special education is mentioned. People who look with 
complacency on the association of a hospital with a university 
for the benefit of students of medicine aie sometimes scandal- 
ized by the suggestion of a university farm oi anything in the 
natiiie of a workshop. 

I have made these lemaiks for two leasons In the first 
place, I wanted to explain and to discoiml a kind of ciiticism 
to which we aie sure to be subjected because we aic doing 
something new in the way of special education In the second 
place, I wanted to emphasize the fact that at the present day 
we have for men, as distinguished from women, university 
training foi a gicat variety of professions and industriaU 
callings. 

Let us now ask how matters stand in the case of women. 
What aie the university piivileges of women? They are 
practically these, that so long as women aic willing to restrict 
themselves to the same callings as men, they have pictty 
nearly equal educational opportunities , but so fai as women % 
special callings are concerned I am aware of no special 
univeisity courses anywhere in this country. 

The question then aiises, aie there in fact any such special 
callings to which university education may be paiticiilaily 
diiccted ^ My own leply to this question is a most emphatic 
yes. The most usual calling of women, the making and 
administering of a home, is suiely one to which a univeisity 
may fitly contribute special knowledge. 

We must not assume that this view will be univeisally 
admitted. On the contiary, it has been maintained with gieat 
vigour and persuasiveness that there is no place at all for any 
such special studies as I have implied. With icspect to all 
matteis of the home we aic told that what is wanted is that 
women should bring thcii intelligence and common sense to 
beai upon it, that it is nothing veiy mysterious, nothing that 
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an intelligent woman whose mind lias been trained^ whose 
habits of obseivation have been called out, cannot learn vciy 
quickly if she dcsiies. A really wcll-cdiicatcd woman, it is 
said, will know what she wants to Icain and how to leain it, 

‘ The time for learning it is when she needs it. What she needs 
is a tiaincd intelligence, a wide outlook, real interests in life,’ 

I am vciy familiar with arguments of this kind , they have 
confionted every attempt to create special studies. They do 
not impress me, but they aie difficult to reply to because one 
can haidly do so without suggesting that the people who urge 
them are deficient piccisely in the kind of knowledge they 
dcpiccatc. I have been told again and again by men engaged 
Jn chemical industiy that chemistiy was of no use to them, 
and they have maintained this while theii foi tunes weic being 
luined foi lack of what a knowledge of that vciy science 
would supply. 

I admit that it is vciy impoitant for all of us who arc 
advocating special educational schemes not to forget how 
much the trained and flexible mind, the wide intellectual 
hoiizon, the aesthetic perception of the fitness of things, the 
sense of proportion, all secured it may be by the most 1 emote 
studies, promote efficiency when mind confronts action. Let 
us lemcmbcr also how much there is of a man’s and a woman’s 
best powers that conics fiom influences outside all formal 
educational systems. Men and women have talents and 
aptitudes of all kinds. These are developed in the school of 
experience and may become really great powcis which 
determine success. A good business man, a born housewife— 
these are wcll-recognizcd types, but who will Venture upon an 
analysis of their qualities'? We must never underrate the 
value and power of native talent and of cxpciicnce. I know 
a man whose great woildly success is attiibiited to his power 
of judging a piece of leather by its feel, and you will find some 
Sheffield woikmcn who can detect by eye the diffeience 
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between one piece of steel and anothei when the difference in 
the pioportioii of carbon is only a tenth of one per cent. 
Whatever we do we must not belittle these things ; they are 
vastly important, and it is the theoiist’s tendency to oveilook 
them that so exasperates those who know their real value 

All the same, do not let us be deteiied from enlisting all the 
intellectual aid we can secuie in furthering all good human 
pui suits, however much they may seem to depend for suc- 
cess on experience or talent An educational institution is 
intended to economize experience and to develop talent It 
is a repository wheic accumulated expeiiencc is oiganized and 
distributed as knowledge, and where the means of acquiring 
expeiience in the most intelligent and effective way should*- 
be impaited. The statement I have quoted, that a well- 
educated woman will know what she wants to learn about the 
household and how to leain it, and that the time for learning 
It will be when she really needs it, seems to be a negation of 
all educational ciitci prise. Is there, or is theie not, a body 
of special knowledge lying neai the woik of a woman who has 
to administei a home ? Is the position of such a person at all 
compai able with that of an agricultuiist or an engineer^ If 
It is, then the province of knowledge in question is siiicly 
woith cultivating. I have not a moment’s hesitation in 
answeiiog these questions in the affirmative. There is un- 
doubtedly a vast body of special knowledge lying in the closest 
lelationship to the administration of a home. This knowledge 
is of a very varied kind It may i elate to the humbler house- 
hold aits such as those of the kitchen or laundry ; it may 
concern the more distinguished subjects of hygiene or econ- 
omics, or it may range into the still sublimcr legions of 
psychology and ethics. 

The short syllabus of the new courses which are being 
established m the Women’s Depaitment of King’s College 
discloses, I think, an ample field of special knowledge which it 
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will tax the icsources of any university student to exhaust* 
Applied chcmistiy, sanitary science and applied hygiene, 
bactei iology, geneial biology, physics — these sciences of course 
accompanied by practical woik, economics of the household, 
geneial and child psychology, ethics, piactical work and 
demoiistiations in the actual household aits — here is a syllabus 
which in the hands of skilled teachers will piovidc an education 
which may be fairly placed on the same plane as the special 
education proper to any learned profession. It is not a 
question of whether we can get along without this knowledge or 
of imposing a formidable curriculum on all who aspiie to 
manage a home The question is this — is there not here a 
•^stoic of knowledge lying pent-up which ought to flow into the 
human calling to which it relates, knowledge which is ceitaiii 
to impiovc, enlighten, and elevate that calling and to contribute 
to human well-being^ If so, it is suicly woitliy woik foi a 
univcisity to disseminate this knowledge as best it can. 

The possibility and advisability of oiganized instiuction in 
1 cference to some sections of home life have long been recog- 
nized, and for many yeais we have had schools of domestic 
economy where the household arts have been taught by those 
who aie specially skilled in them. It is admitted that among 
the poorer classes of the community the condition of things is 
such that passable competence in even the most primitive 
domestic arts — such as cooking, washing, and sewing — is not 
sccuicd if things aie left to take care of themselves. The 
crudest facts of hygiene, the impoitancc of cleanliness and 
flesh air, the simplest means of protection against disease are 
not learned or respected. It would be possible and legitimate 
to paint an appalling picture of the misery and suffeiing which 
exist in the homes of quite respectable poor people simply and 
solely because of their ignorance The facts have forced 
themselves iiiesistibly on public attention, and the State has 
found itself compelled to give more and moic time and money 

ua K 
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towards supplying in schools some iiidimentaiy knowledge of 
the domestic aits and the simple laws of hygiene No onCj 
I think, will contend that a solution of the difficulty is to be 
found lieie in geneial education in the thiee R’s, and it is in 
supplying special teacheis foi children in elemental y schools 
that schools of domestic economy have found their chief work 
When we pass fiom the poorer classes to the more foitiinatc 
sections of the community it is not so easy to disclose the 
ignoiance that prevails or tiace its consequences. Of its 
existence and of its fai-i caching effect on the well-being of the 
nation I have not a shadow of doubt. The subject is not an 
easy or a pleasant one to talk about, and it will piobably be 
most piudent if I do not enlarge upon it. I can only sa}** 
that it astonishes me moie and more as my cxpeiiencc of 
life incieases, to see how complacently people endure in theii 
homes the inconveniences, the perils, and even the tiagedies of 
life that accrue not fiom faults of the heait, but fiom ciass 
ignorance — ignoiance that would have been lemedied long ago 
if we had not got our ideas of education so absurdly out of 
focus with the things that matter most. It is, I am suic, not 
extravagant to say that theic is no sphere of human activity 
where the lesponsibilities are gi eater, the issues more vital, 
and wheie, accordingly, we are moic bound to bring all the 
lesources that intellect can supply. By so doing we may 
hope to strengthen the power of light thinking and right 
doing, to emancipate people from the lule of thumb and of 
recipe, the spuiious tiaditions and the mischievous cicdulity, 
that have gained such an extiaoi dinary sway in the domestic 
woild, and to bring about an economy of life, laboiu, time, and 
money. 

I believe there was nevei moic need than now foi most 
earnest attention being given to this business of administciing 
a home and of making it one that may appeal to the intellect 
as well as the heait A highly educated woman surely need 
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not mean only one who hab gone fai in some abstiact 01 
piofessional study. Can she not become highly educated 
as a home-iimkei, m the bamc sense as a man may be 
educated for ciigineeiing , that is to say, thoroughly equipped 
with the blanches of special knowledge related to the calling ^ 
I believe without doubt she can, and I feel confident that 
when the way is open we shall find plenty of young women of 
talent who have the inclination and the oppoitunity to devote 
a few ycais to this kind of higher education, and who will 
ietiiin from it ready to ciitci with redoubled interest and 
usefulness into the lealm of home life, or to take up one of the 
many posts in civic 01 social woik for which the same t)q)c of 
Naming is so dcsiiable 

I have already alluded to the existing schools of domestic 
economy. These schools have long been doing a most valu- 
able woik, and I paiticulaily dcsiic that we should i(*cogni 7 e 
and acknowledge then sei vices as fully as they dcscive They 
have in many cases been established by the arduous and sclf- 
saciificing laboius of women zealous for the public intcicst , in 
othcis they have foimed a section of the woik of polytechnics 
and kmdicd institutions. Foi many years past I have had a 
semi-official connexion with one of the best of them, and it is 
thiough this that I have become impicssed with the gie<it 
impoilancc of the woik they have in hand and with the 
difficulties they have to face. The fast demand made of 
these schools is that they should turn out pupils skilled 111 the 
piacticc of the domestic arts. This, of com sc, is reasonable 
enough, but it has made it vciy difficult for those in cliaige 
to include as much of the thcoictical 01 scientific clement of the 
subjects as they would have wished, and the consequence is 
that they have reciuited theii pupils largely fiom the tanks of 
those whose tastes and talents arc of a piaclical kind. It has 
long been my desiic to see a somewhat diffcicnt type of 
tiaining attempted, for ever since I took an interest in these 
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schools I have been moie and more impressed with the 
magnitude and impoitance of the more theoretical side of 
household administration, and especially with the undeveloped 
and unoiganized state of the science that relates to it. It 
has, I confess, been a levelation to me to find how much 
theie is in this direction that lies outside the mteiesl or 
cognizance of the orthodox professor or teacher of science, 
how many unsolved pioblems tlieie are i elating to the 
most common things and operations of the household, and 
what a field lies open foi interesting and exacting icsearcli 
I am speaking only of the sciences with which I am most 
familial, but if it is tiuc that there is a special piovincc of 
physics and chemistry associated with these matteis, it is^ 
I believe, not less tiue that there are special pi evinces in othei 
branches of knowledge. 

A CLiriiculum which shall include a more thorough study of 
these special subjects must necessauly differ in aim and 
chaiacter fiom those which have usually been given in the 
schools of domestic economy. Inasmuch as it is more theo- 
retical it will be ncccssaiy to exact a highci standaid of pie- 
liminary education, to extend the tunc of the coiiisc and to 
distiibutc the theoietical woik among the best special teacheis 
that can be secuied The woik will indeed not be satisfactoiy 
unless it is centied in institutions where it will have the aid of 
many contiibutoiy studies, and wheic it will lead to the 
piosccution of vivifying icseaich So fai as the piactical side 
of the household aits is concerned, some sacuficc must be 
made. The pioject is siiiely such as may well come within 
the province of a iiniveisity. It certainly demands the highest 
intellectual icsomccs that we can obtain , it is in no degicc 
inferior in substance or in aim to any other university work 

The pupils we liun out will, I am confident, find abundant 
oppoitiiiiity for the use of their knowledge. Theie is use for 
It— ample use foi it— as I have said, in the piivacy of home 
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life ; theie is use for it in the management and administration 
of public cliaiities and othei institutions and occupations 
relating especially to women and children, and there is use foi 
it in the teaching woild. In this connexion I should like to 
draw attention to the very inteicstiiig changes and develop- 
ments that aie taking place in guls^ secondaiy schools* On 
eveiy side these schools aic pioviding special couises of woik 
1 elating to household affairs, usually following, but sometimes 
accompanying, the oidinaiy school couise, and thcie is, I am 
happy to say, an evei -increasing desire to make the science 
teaching m girls’ schools bear moic particidaily on the things 
and phenomena of the household From my own obsci vations, 

§nd fiom the letteis that I am continually receiving, I am siiic 
there is a real dcailh of tcacheis who have icasonablc famili- 
al ity with that boidciland knowledge which lies between the 
foimal sciences and the piactical aits of the household — just 
that part of knowledge in fact which wc include in oui new 
scheme. I do not doubt thcrefoic that many of oiu pupils 
will become tcacheis of a tine domestic science, that they will 
co-operate in an effective way with the tcacheis of the domestic 
aits, and that they will help to raise the position of these 
home liaining classes in secondary schools, so that they may 
not be legal ded as a soit of despised feminine modem-side, 
destined primaiily for those who are deficient in biains 01 
industiy. 

The cslablishmenl of coiuscs of instmction in home science 
and household economics in connexion with universities is 110 
new thing. America has not failed to include this among its 
abundant educational cntcipiiscs, and in fai Japan wc have 
a women’s univcisity which I believe, from all I have read and 
learned, might teach us many a useful lesson. We shall do 
well to study what has been done clsewhcic, but J am not 
desnoiis that wc should merely imitate. Transplanted scliemcs 
often peiish like exotics, and it is bettei foi us to lei oui sclicmcs 
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glow undei our own special conditions and in conformity with 
the national genius. We shall doubtless make mistakes and 
succeed only after patiently gi oping our way. My chief hope 
lies, of coiuse, in a stiong conviction of the need of oui work, 
and of Its beneficent results on the national life, but in addition 
to this I may be permitted to say how much my confidence is 
strengthened by a knowledge of the auspices under which the 
work IS staited. 

Oiu pecimiaiy icsources and our equipment aie not all wc 
could dcsiic, but we must be grateful for enough to start 
upon. I am sine that this is an cntei prise which, if successful, 
will biing the sympathy and suppoii lequisite foi its maiu- 
tcnance and expansion, and it is m many ways a less anxiouv 
business foi those in cliaige of the woik to begin in a modest 
way than undei cpnditions which cicate a restless demand foi 
proofs of success. 

I can only say once moie I have the fullest confidence that 
the work to which wc are setting oiii hands is good work that 
IS gieatly needed, and that it is woik eminently woithy of the 
brains of a university. If wc succeed heic, as I have not a 
doubt we shall, other universities aic suie to follow oiii 
example, and so it is my fcivcnt hope that we shall sec bcfoic 
long a widely disseminated highei education of women which 
does not cany with it, what has always been to me the 
melancholy suggestion of women diifting away from the 
grandest of all their vocations — the making and minding of 
a home. 

Nate.— The Household and Social Science Department of King’s College 
for Women is now (1921) housed on a site of two and a half acres on 
Caiiipden Hill in beautiful buildings including Oueeii Mary’s Hostel 
About 200 students aie in attendance, and the London Univeisiiy has 
recognized the special studies m its B.bc. degree. 



The Place of Science in Indian 
National Life^ 

F or five months it has been my piivilcgc to icsidc in the 
Punjab, and there to do the little that lay in my power 
to assist the cause of scientific education. T shall not forget, 
m speaking to you this afteinoon, that my experience in India 
1ms been limited both as to time and as to place, and I shall 
try and be on my guaid against those hasty gcnci alizations 
to which one is prone undci such conditions as I have desciibcd 
I find^ when I talk with my countiymcn in India, that thcii 
readiness to dogmatize about the countiy is pretty well 
inversely pi opoitional to the time they have spent in it, and 
the men who have been in it for a long time seem to have* 
given up all idea of making definite affnmations as to what 
is right and what is best in connexion with the complicated 
problem of the welfaie of India. I should like, howevci, 
just to say this much foi myself, that although it is tiiic I 
have spent only five months m India, I have been foi a long 
time inteiested in the scientific woik that is in progress hcie. 
It has been my good fortune in England to have a considerable 
number of Indian students in the iinivcisity with which I am 
connected, and in addition to see a good deal of students 
taking up the study of science and technology in the othei 
centres in the United Kingdom. 

Now I want this afternoon to tell you very biicfly some 
of the impiessions that I have foimed and to indicate to you, 
necessaiily also biiefly, what I think the position of science 
' Address at Bombay Univeisily, delivered Maich 1914 (reported). 
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sliould be in the life of a counliy such as this, I have found 
In the province wlicic I spent my time in the first instance 
a widespiead belief that science is a good thing. I have 
found a great deal of teaching in schools and colleges and 
increasing tendency to supply such teaching. I know of very 
notable instances in India of great endowments given to the 
cause of science, such as the well-known establishment, oiigin- 
ally due to the Tata family, in Bangaloie, and a similai 
endowment in Calcutta; while in Bombay itself thcie aic 
also staking examples of the generosity of the piivatc citizen 
as well as of the Government. I have also found in the 
Punjab a certain amount of reseaich woik of a scientific kind 
in piogiess by Englishmen and very little indeed by Indiai^s. 
Then I have also found some veiy imposing examples of the 
application of science to public health and agriculture, not 
only in the Punjab but all over India. 

In addition to these things, if I am to be perfectly fiank, 
I must acknowledge to have obseived what I considei to be 
a good deal of wiong thinking or wiong doing, or not doing 
at all, that might be rectified by the propei application of 
science. And lastly, I found heic, as I am bound to admit 
I have found in the West, a veiy widespread ignorance of 
what science is and what science can do. 

Now the aims, the methods, the achievements, the functions, 
and the possibilities of science have been often stated. Through- 
out the nineteenth century, science — by science I mean 
natural science — was really emeiging and fighting for its 
existence; and incidentally to that fight its claims weie 
frequently stated — stated with far gi cater force and eloquence 
than I can hope to command, stated not mfiequcntly in a tone 
of considerable aggiessiveness. If you wish to read of what 
science may be in i elation to education you will find no 
more eloquent, no moic complete, I will not say no more 
perfect, but at any rate no more striking a plea than 
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Is contained in Herbert Spencers well-known book on ® Edu- 
cation '5 and if you wish to know what science has done and 
what it may be, how it stands in 1 elation to thin<^s intellectual 
to things moral, to what in brief wc may call culture, you 
will naturally betake yoiiiself to the wiitings of Iiuxlcy« 
Othei names might be mentioned ; Tyndall, the friend and 
colleague of Huxley, was a champion in the fight foi science, 
and many minor names may be added to these majoi ones 

The fruits of this campaign aie abundantly evident to»day» 
Science in many respects has won its place and accpiircd its 
workers. We find oui selves continually being enriched by 
the fruits of scientific discoveiy applied to the piactical con- 
\>eniences of life. We expect regulaily gifts from science 
such as those which produce wireless tclcgiaphy, X-iays, 
radium, and so foith And again, wc can see the fruits of the 
campaign to which I liavc_ alluded in the change of thought 
both in philosophy and in theology. And thirdly, we can 
see the fmits of the scientific campaign in the evolution of 
educational institutions, among which I would quote the 
example already cited by oiu Chau man, the establishment 
of what are called the modem universities in the vaiious 
industrial centres of England. Notwithstanding all this potent 
evidence, I believe the cause of science needs continual ic- 
stating, because no one who looks into the ciicumstanccs 
can fail to admit that science teaching as an element of 
geneial education is still vciy gieatly neglected, and because 
amidst the clamour for the introduction of science, and amidst 
the multitude of counscllois, there is a consideiablc amount 
of confusion, and the public gains a wiong notion as to the 
incidence of science both m education and in the life of the 
nation. Fiuthci than this, it is being stated to-day that the 
claims which wcie so enthusiastically put forward for science 
in the nineteenth centuiy have not been subsiantiated , that 
science airogatcfl to hcisclf at that time the power to explain 
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everything to the woild; and that now she finds that she 
made a mistake* The claims staked out, it is stated, were 
extiavagant and untenable. 

When I was at Lahore and have been asked to address 
populai audiences on scientific subjects I have not tiled to 
give what is called a populai lecture on science, foi the 
simple icason that I did not think that I would find an 
audience that would take a popular Icctuic on science in a 
way I wished it to be taken. I was confident that the gieat 
bulk of the audience would have to be instiiicted in the veiy 
elements of science, and to attempt this and, at the same 
time, to give an account of the icccnt development of science 
111 the space of a single houi is perfectly futile A popular 
lectuie on science is, theiefoie, veiy apt to i educe into a 
mere tickling of the imagination and a displa}^ of imposing 
expel iments, and to that I declined to stoop. What I have 
done when I have spoken in India has been to tiy and 
illustiatc what science really is, by giving some account of 
the life of a scientific man, and the particular man that I have 
selected has been the great Fienchman — Pasteur 

In the fiisl place, he was one of the gieatcst scientific men 
who cvei lived. In the second place, he was the man whose 
scientific work told in an almost unparalleled degree and 
With unparalleled lapidity upon the welfare of the human 
lacc. In the third place, the work of Pasteur was devoted 
to fields which are very much the same as those that above 
all others await cultivation in India; I mean the fields of 
agricultme and public health. And in the fourth place, the 
life of Pasteur illustrates not meiely the potency of science 
as an instrument for the amelioration of the lot of humanity, 
but shows what science at its best really is, not only intel- 
lectually but philosophically and morally. May I lemind you 
now very biiefly of the achievements of this wonderful maii^ 

He was born in the year and after his school days, 
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which were imdistinguibhed, he lesolved to become a leachei. 
Fie then entered the tiaming college at Paris and there 
manifested liis first leal interest in science. The subject 
which secured his interest was one that promised no piacticai 
fruit whatever. It was a peculiarity regarding a particulai 
ciystalline substance, viz. tartaiic acid. By a scientific 
anomaly relating to this substance Pasteur’s curiosity was 
excited, and he made up his mind to explain the anomaly 
In that way he first acquired his tiaining as a scientific 
investigator m what may be called pine icseaich. In time 
he obtained his post as a teachci, moving fiom one place 
to another until he settled down in the industrial ccntic 
Qf Lille, wheie he was very soon called upon to give his 
scientific assistance in connexion with an impoitant inclustiy. 
The indusliy which he was called to assist was the manu- 
factuiing of alcohol from beetroot sugar. This is conducted 
by a piocess of fei mentation. A large manufacturer, whose 
son attended Pasteur’s class, found that fci mentation had 
a way of going wrong and producing an alcohol which was 
unfit for sale. Pasteui was appealed to. Fie took up leaclily 
the examination of the difficulty and he vciy soon round 
what was at its root. He gave his piescriptions. These 
piescnptions being followed, all difficulty disappeared, and 
in that way Pasteur had his interest aiouscd in the phenomena 
of feuiientation. The phenomenon of fei mentation up to 
that time was almost completely unexploied It was after 
the birth of Pastcui that it was first recognized that the 
organism which pioduccd feimentation was leallyaii oiganism 
at all It was realized, about 1836, that the yeast which was 
always found in fermenting liquor was really a living organism, 
which, if observed under the microscope, was found to grow. 
What was its relation to the process of feimentation no one 
knew. All that was supposed was based on little more than 
speculation. Pasteur resolved to take up this inquiiy and 
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veiy soon satisfied himself that the process of fei mentation 
was connected in some way with the life and growth of 
yeast plant. And when he had established thatj he had to 
decide the question as to the access of the yeast to the liquor 
which underwent fermentation In many cases it was deliber- 
ately added. In some cases it was not added In older 
to make wine, all that is necessaiy is to take the grape, 
ciush it, and then the liquor undergoes fermentation and 
alcohol is pioduced. Whence comes yeast, no one knew 
It was thought it came from nowheie in paiticulai. But 
Pasteur, eaily in his careei, formed a strong prejudice against 
the view that living things can come into existence without 
parentage, and he expected that wheiever fermentatiop. 
occur! ed the yeast somehow must have come in from outside. 
The process of fermentation is akin to piitiefaction and the 
connexion between the two was easily discerned by Pasteur. 
In liquids undergoing putiefaction Pasteui found organisms 
not unlike those which occuired in feimenting liqiioq and 
studying the piocess he came to the conclusion that putre- 
faction, like fermentation, depended upon the access to the 
liquids of organisms from an outside souice. The only other 
explanation was that the oiganisms were generated m the 
liquid within which life did not previously exist. So Pasteur 
was led to take up the question whethei life ever came into 
existence in the world without parentage, a view which 
nowadays may seem remarkable and utteily unacceptable, 
but which in those days, not veiy i emote — I am speaking 
of a time well within my own memoiy — seemed to be almost 
a matter of course and a matter of no surpiise. Then Pasteur 
began to try and find out whether the geims that cause 
fermentation and putrefaction came, as he supposed, from 
outside. And he found that the germs did come from out- 
side, and so he founded the science of bacteriology. Pie 
showed that if means were taken to use mateiials which in 
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the first instance contained nothing living, and to shield fiom 
the liquids which are placed m the vessels that are used 
the access of all geims fiom outside — under those con- 
ditions neither fei mentation, nor putiefaction, nor any change 
of that kind ever took place. Then Pasteur thought that 
disease, like putrefaction and fei mentation, was probably the 
work of oiganisms which had access to the human body. 
And he began to realize his desire to investigate disease. 
The fiist disease that he took up was one that afflicted sheep, 
known as anthrax or chaibon, and also as wool-sortei^s disease 
because it is one which can be communicated to humanity. 
He very soon found that a new oiganism was evident in 
tjic blood of infected animals which was not in healthy blood, 
and by taking blood fiom these infected animals and inoculat- 
ing healthy animals with it he was vciy soon able to prove 
beyond all doubt that the transmission of the disease fiom 
one animal to anothei depended upon the communication 
of the germ. 

The next disease was one affecting fowls, and he found 
the same thing: that in chicken cholcia the disease was ac- 
companied always by the presence in the blood of a geim, 
which was the means of transmitting the disease to anolhci 
animal. Then he found out, by what many people would 
call mere accident — the accident that only men of genius can 
use — something veiy much moic important, viz. that if you 
kept the active germ it lost viiulence and aftci a certain 
number of days, if introduced into healthy animals, would 
produce the disease in a mild form. And he found that when 
an oiganism of that kind, one whose potency had been 
weakened, was injected into the healthy animal not only 
did the animal have a mild attack, but it became immune 
to the influence of the active organism. He discovered, 111 
fact, the principle of treatment now so well known and so 
widely practised, that of preventive inoculation or vaccination, 
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a method which had been used m connexion with small-pox^ 
but which now was made available for another serious tioiible 
affecting the animal kingdom These discoveries of Pastern’s, 
demonstrated as they were by the most caiefully collected 
evidence, did not convince the medical people of his own 
countiy, Theie is deep conservatism in almost all minds 
and especially in certain intellectual minds, and this con- 
servatism was extiemely evident in the medical profession 
of France. Pasteur’s theories were doubted. His expeii- 
mental results weie questioned, and eventually in older to 
put matteis to test a great public tiial was aiianged and 
cariied out in icgaid to the disease anthrax, that I have 
already spoken of as affecting the sheep. This paiticular 
trial marks one of the most important epochs in the 
history of medicine. Sixty sheep weie placed at the disposal 
of Pasteui foi trial Ten of these were put aside and nothing 
was done to them. Of the remaining fifty, twenty-five weic 
treated with the pi eventive inoculation , twenty-five were not 
so treated. Then the whole fifty, inoculated and non-mocii- 
lated, weie given a dose of active disease geim. Time was 
allowed to lapse, and then, spectatois having gathered fiom 
all parts of France, the herds of sheep weie examined, and 
when the appointed day had expired the twenty-five inoculated 
weie in excellent health and the twenty-five non-moculated 
weie all dead. I cannot go on giving a complete story of 
Pasteur’s life I merely wish to give an idea of the method 
by which he was led to attack and solve the problems that 
lay in front of him in relation to the great piessing needs 
of humanity in Fiance. These investigations were inter- 
rupted for a period by Pasteur’s being called away to rendei 
seivice in combating another disease affecting silkworms 
which was threatening to rum one of the greatest industries 
of France. The silk industry of France is worth many 
millions, ft was threatened by a peculiar disease which 
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affected the whole of Euiope, a disease which rendered the 
silkworm useless for the manufacture of the silk. In one disti ict 
of Fiance alone ovci eight million pounds had been lost in 
fifteen years owing to the ravages of this disease. Pastein 
was called in, and although he knew nothing of the indiistty 
01 the silkwoim, and was nevci engaged in any silk business, 
yet the application of his methods he got to the bottom 
of the tioublc and gave a picsciiption for the remedy. The 
paitiCLilai achievement with which Fastcui’s name is most 
associated was the last and in many respects the greatest of 
his life, that in lespcct to the ticatment of hydrophobia 
You happily possess two Pasteur Institutes whcic anti-iabic 
ticatment can be given and people can be spaicd fiom the 
awful consequences that aic too likely to ensue fiom the biU 
of a mad clog. I have no time to tdl you the stages by 
which Paslcui achieved this gicat discovciy but I think you 
will gathci fiom this biicf indication of Pasteur's woik that 
you cannot find a better example of the cultivation of scicnc a 
for the welfare of a nation 

You may say that this is a matciial view of science. It 
is no doubt m a sense a material view. But it is a view of 
science that siiiely no benevolent person would in any way 
Ignore 01 belittle. Health, aftei all, is the fiist consideration. 
If you have not got health you cannot have a nation at all, 
and the diieclion of science to the subject of public health 
seems to me to be one of the first calls to which a scientific 
man should respond. It is possible also to be too censoiioiis 
about the utilitaiian application of science in relation to the 
piactical arts. Wc aie often told liuly enough that man 
cannot live by biead alone. At the same time man must 
have biead among other things. And a man who, like 
Pasteur, could lescuc a people from mdustiial dcsli action is 
surely icndering a magnificent seivice to the nation to which 
he belongs. 
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If you want to see science on its moie piiicly material side 
you can take the German nation I should like to tell you 
about the development of science in Germany. You know, 
no doubt, that at the present time there is no nation in the 
w^oild which has developed science so thoioughly, which 
has applied it so closety to national life as Geimany, And 
this has been a very rapid achievement. At the beginning 
of the nineteenth century Geimany was not in any way 
conspicuous in science. The development took place aftci 
the first quaiter of the nineteenth century had passed. But 
since that time it has developed with marvellous rapidity 
and has produced material lesults in Geimany of the most 
imposing character. It is leally rcmaikable to lead things 
that were wiitten of Germany so late as 1840. The great 
Liebig, the person much more than any othei who is respon- 
sible for giving impulse to the teaching of science, in that 
yeai published a paper in which he speaks in the most 
deploring terms of the position of his own science m Piiissia. 
He says that in that time there was not a single teaching laboi- 
atoiy. The whole enthusiasm of the learning world was foi 
literary and classical studies. He commended science not 
only foi its own sake but foi the profits which certainly came 
thiough it to national life, and he lemaiked that ‘m fifty 
years the neglect of science would be looked back upon 
with incredulity and a smile of pity’. Considering that 
condition of things it is nothing less than maivellous to 
legard the condition of German science to-day. If we take 
the whole range of science^ physical and biological, I think 
it can be affix med that theie is no country in the woild wheie 
thcie is so much activity, so many woikeis, so much State 
endowment, and so gieat an output of publication. It is, I 
should like to say, the great number of scientific men that 
is the noteworthy featuie. I do not say for a moment that 
they are gieatei scientific men than those of other counts ics 
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The result lias been the creation in Germany of a mateiiai 
piosperity which is quite extiaordinaiy* The example that 
is often quoted is that of the German chemical industiy. 
That industry, developed within a period of half a century, 
produces a yield of something like fifty million pounds sterling 
annually^ To take one single thing and a striking example 
of what Geimaiiy has done in science — in 1897 Germany 
imported natural indigo of the value of six hundred thousand 
pounds, and in 1912 she exported aitificial indigo of the 
value of over two millions, and a good deal of it to India ^ 
In Geimany there are at the piesent time piobably no less 
than twenty thousand people being trained in science In the 
institutions of univeisity rank as against 2,600 in England; 
so that whilst the population propoition of the two nations, 
Germany and England, is 13 to 9, in the highest education 
the ratios aie 13 to r-|. There arc over 4,000 highly 
tiained chemists employed in German industiies. 

Now I have told you peihaps enough about Fiance and 
about Geimany. I must get back to my main theme It 
is obvious from the examples I have chosen that the highest 
science such as that of Pasteui and that of Germany * pays ® 
It effects gieat improvement on things that exist, and from 
what exists develops great things that aic new. I lay sticss 
on this last qualification for a paiticular leason. Tlicie 
is a belief which is widespread, and to which ultciance is 
sometimes given, that leseaich pure and simple is calculated 
to produce veiy great mateiiai results. I have icad since 
I came to India, in the Hindustan Review, an article oil 
^Scientific Research in India ^ which had many meiits. But 
so far as I could lead, the paper seems to be fraught with 
one most seiious mistake The authoi in one place says, 
after alluding to one of the greatest woikeis of the past, 
* What luged the scientists to these battles and these victoncs 
over natuie which have become hhc heiitage of the human 
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I ace? No one of those great investigators from Aiistotle 
to J. Thomsonj according to the ordinary definition of the 
word, had any practical ” end in view/ Surely there lies 
a great misapprehension and a great misstatement theic 
My reading of scientific histoiy tells me, I won^t say exactly 
the reverse, because there arc countless cases of most im- 
portant scientific woik having originated in a simple desire 
for tiuth and nothing moie. At the same time, if you 
ically look into the history of science you will find that there 
is a veiy laige pioportion of the highest, the most important, 
the most theoretical science, that has aiiscn fiom the cffoit 
of science to solve practical problems. Take my own science. 
Who is the greatest man in chemistiy^ I think, with all due 
regard to patiiotism, and with the stiongest clcsiic to be fail, 
one would be obliged to say Lavoisier, whose woik revolu- 
tionized chemistiy. What Avas the beginning of LavoisiePs 
work? If you inquire you will find it was the desiic to 
improve the illumination of the streets of Paiis The stiects 
weie badly lighted and a prize was offered for improvements. 
He addressed himself, fiist of all to the constiuclion of the 
lamps, to the minute construction of the buineis, and mattcis 
of a mechanical kind. Then he came to think about the 
question of oil. Fiom that he found the necessity of 
iindei standing the process of combustion, and because oils 
and other fuels were too complex material for investigating 
the simplest aspect of combustion, he passed to the investi- 
gation of the effect of fire upon metals. There he made 
his immortal discoveries and levolutionized chemical science. 
Throughout his life he was eagci to solve the piactical 
pioblems which he found in his own environment. I can 
give you innumerable examples of the same kind 

Whilst, therefore, I should be among the kvSt persons, I 
hope, to say a woid against dispassionate, disinterested culti- 
vation of knowledge for its own sake , while I should be 
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among the fiist to admire the men who have pursued truth 
as the heimit pursues piety, I say it should not be forgotten 
that science applied to the practical pioblems that call foi 
solution yields an abundant fiuit of pure tiiitli* And I go 
fiiither than that and I say, speaking of a country like this, 
that the first claim on high science is for lesearch directed 
to leal and urgent national problems. When I landed in 
this country and took the long jouiney from Bombay to Lahore, 
two things were constantly coming to my mind — I am now 
speaking as a chemist — agriculture and public health Aie 
not those the two gieat scientific inleiests of this countiy^ 
When you think of the death-iate and the scourges to which 
tlie land is subjected, when you think that they aic hugely 
pieventable, you will suiely admit that the first claim upon 
science is that it should be directed to the amelioration of 
such things as these. When you lealizc that m India nine 
out of ten aie engaged in agriculture, when you see how 
much of the agiicultuie of this country is primitive, then 
surely also one of the fiist claims made upon science by this 
countiy will be the improvement of agiicultuie. Rescaich 
will not necessauly cieate industiy. That is a great mistake. 
It will not do so. It will add to industiics already existing. 
It will give them new life. It will give them expansion and 
development, but research piuc and simple will not immedi- 
ately cieate industiies, will not call into life occupations that 
are not already being pursued in sonic primitive way. 

The only point on which I may touch vciy briefly, befoie 
I conclude, is this. I have had to ask myself since I have 
been in India what is the value of science teaching that is 
going on. There is a very great deal of it. Is it the besi 
that could be done ^ Is it the right thing ^ Is there some- 
thing else woith doing? Is theie any other diiection to 
which the effort might be turned ? I do not want to say 
too much. I hope when I get home to prcpaic some state- 
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merit of a very carefully considered kind upon the subject 
But I will say this much, that I have serious misgivings about 
a gieat deal of science that is being taught. It seems to 
me that there is a great deal of science being taught which 
is not likely to issue in anything practical or in anything 
really intellectual The demand at present in this country 
for the highest science, the demand for the scientific expert, 
is limited. It must grow. But I think it will only grow 
in piopoition to the mdustiial development of the country. 
You must remembei that in my own country science lagged 
behind industiy Industiy reached a high pitch of develop- 
ment before science was widely taught. The result was 
that when we began to teach science industiies weie already 
waiting foi it But if you attempt at piesent to train a laige 
number of men in the highest kind of special science in India, 
I am afraid you will find difficulty in giving them employment 
Well then, if that is so, you will wish to do something less. 
Now how much less would be of value? My opinion is that 
the thing that would be most valuable to the country, the 
thing that is most needed, is the sound teaching of the very 
elements of science and the dissemination thioughout the 
schools of a realization of what science is and what it can 
do Until that knowledge is diffused, until the rising 
generations of India realize very clearly what science is, 
what it has done, what it can do, what it may do for this 
country, the demand will not" arise for the highly trained 
scientist who is to take his place in the development of your 
industries. Of all the things that I have done at Lahore or tried 
to do, that which has given me most satisfaction has been 
a small attempt that I have made to help the science teachers 
in the schools. And I believe, if I had to pi escribe foi 
India the action which I think would tend to the greatest 
good at the piesent time, it would be the improvement of 
science in your schools. Take more trouble in the picpaia- 
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tioE of your teacheis, give them facilities for introducing 
a really humane and human scientific teaching, which at 
present, I am bound to say, I do not think exists* I have 
no desire to be censorious. I know that science is still new 
ill this countiy. But cannot help thinking that a great 
deal of the science that is being taught at the present time 
is of a kind which will not produce the specialist and yet 
will not imbue the person who receives it with the real notion 
of what the relation of science is to national life. The thing 
that I believe most essential for you — I do not wish to make 
It too peisonal, because it is also true of our own countiy 
to a large extent, but it is perhaps more iiigenlly true heie 
“-¥is to disseminate the notion of what the potentialities of 
science really are 

Theie is much else connected with science that I should 
have liked to talk about. There is a philosophical side, and 
theie is the ethical side of science. There is still a tendency 
to look upon science as a subject that has its daiigeis. It 
is apt to be regal ded as what we call a bieacl-and-butter 
study, a study that lays too much sliess upon the material 
aims of life , one that by its discipline damages the capacity 
of a human being for appieciating the value of some of the 
things that are best and highest in life. I have no time to 
enter upon a defence of science in this respect. I can do no 
better than once again lefer you to the life of Pasteur. No 
book that I know of will give you a better idea of what 
science, properly regaided, is in relation to things, not only 
material, but to things philosophical and things spiritual, 
and I think if you read that book you will see that science 
properly regarded may be acquitted of the charges that are 
so often laid at its door. I have given you a very impel feet 
plea for science, and a veiy impeifect account of its tine 
1 elation to national life. I do ardently believe in science, 
and I need hardly say I do ardently believe in the necessity 
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foi its cultivation in this country. For I believe that only 
in science will you find the intellectual weapons with which 
you can combat the gieatest evils from which this couiitiy 
sufifers. I need not enumerate those evils. They aie suffici- 
ently well known to every one who has the inteiests of India 
at heait But health and industiy, clear thinking and 
courageous thinking, and a love of all that is true and good 
and beautiful, these things, I believe, result from the light 
pill suit of science. 



Geiinan Science'' 


N O one can have lived in modern England without hcaiing 
continually of the eminence of Gei many In science. It 
IS geneially supposed that the Geimans ate much mote 
scientific than we aic; that they believe in science more, 
study it moie, pay for it moie , that they bung it mote into 
the affaiis of life, that they have piofited greatly by its 
application to iiidiistiy. These beliefs aie well founded and 
just. 

Othei opinions tliat aic haidly less cuiicnt on the subject 
aic not tiuc. Foi example, I have met fiequcntly with the 
opinions that the leading men of science in Geimany fai 
outdistance oiu own in ability and achievement, that the 
working men of Germany aie specially equipped with 
scientific knowledge, that the Gciman school curriculum 
IS highly scientific. None of these things is tiuc 

It will be my purpose this afternoon to try and give you 
an idea of the position which science lealiy docs occupy 
in Germany and of the sci vices which its cultivation has 
lendeied to the nation, and I shall biicfly describe the state 
of things in this country, vcntming at the same time a little 
into the region of ciiticism. 

Any competence that I have to speak to you about Gciman 
science must be in relation to chemistry, but happily that 
science is the one in which, perhaps, they aie most eminent, 
the one to which they owe in a special dcgice mateiial 

^ Anaddiess to the Workers’ Educational Association, dehveiedin Leeds 
July 1913* 
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prosperity, and one in which theii demeanoiii towards science 
can be most tellingly illustrated. Let me then briefly indicate 
to you the histoiy of chemical science in Geimany during the 
last liimdied ycais. 

At the beginning of the nineteenth century Germany was 
not as conspicuous in chemistry as either France or England, 
Modem scientific chemistiy is dated by Frenchmen with much 
justification from the time of the gieat Lavoisier, whose 
career was tragically ended by the guillotine during the 
Fiench revolution. Englishmen might be inclined to put 
their countryman John Dalton in the first position. But 
no like claim has, so far as I am aware, been made by 
Geimany; and though undoubtedly the science was cultivated 
in that land and many valuable discoveries were made theie 
the nation was conspicuous neither by the eminence of its 
chemists noi by their number. The first commanding figuie 
which appears in the modem history of Geiman chemistry 
is that of Justus von Liebig. Of him and his sei vices I shall 
speak directly, but for the moment I mention him as one 
who has left an authentic account of the state of chemical 
science in Geimany at the beginning of its gieat epoch. One 
part of this account, entitled ‘The Condition of Chemistry 
in Prussia V is so interesting and so significant that I will 
venture to lefer to it in some detail 

Liebig's paper is moie of a diatribe than a description. 
He begins by exclaiming how inexplicable it must be to clear- 
sighted people that in Prussia, ‘a country to which a degree 
of intelligence and culture is ascribed such as is to be found 
m few otheis', it is the Government itself which has not the 
most distant idea of the impoitance of chemistry and that 
all efforts of the teachers are wrecked by want of iccognition 
on the pait of those whose duty it is to piovide for and 

^ ^ Der Zustand der Chemie m Pieussen published m Liebig’s Anfialen 
der Chemie tmd Phmmaue, vol xxxiv, p. 47 (1840). 
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facilitate the piogtcss of science, ‘The cause of this state 
of things iSj however, not difficult to iindei stand. Most of 
oui statesmen have brought fiom theii youth no impicssion^ 
no Insight in icgaid to science. Thcic was in tlicir day no 
leal science taught. Chemistry was legarded as the handmaid 
of medicine, to prepaie drugs for the physician Apart from 
the phaimacist, the science had no existence. The humanistic 
studies, languages^ have with us at all times had the pie- 
ponderance. They it is which have imbued a whole nation 
with vanity and conceit about things which stand in no kind 
of 1 elation to the oiganic life of the state.’ 

After bitter icflections on the extravagances and pcdantiies 
oC the learned scholais and the disastrous effect on pupils 
whose aim becomes merely to ape their masteis, Liebig goes 
on to say : * Humanistic studies have become not a means 
of foimmg the mind, languages not the keys to the thought-, 
of lofty spirits of the past, but a soit of fetish in themselves. 

‘In the learned Geiman jouinals you will find that foi 
ninety-nine pedagogical or philosophical essays thcie is 
perhaps a single scientific willing. Everybody with any 
claim to culture undei stands the ninety-nine, but the science 
remains a hieioglyph.’ He then extols ^cicncc for the light 
it sheds on the realm of Natiiie in which wc live, for the 
impiess it makes upon the mind, ‘giving a new sense which 
permits man to discern innumerable wondeis which to anothci 
lemain hidden and invisible.’ He iccounls the gicat con- 
sequences of Newton’s discoveiies and explains how by the 
progress of chemistry revolutionaiy industrial and economic 
changes have been effected. And yet ‘Prussia, a coiinliy 
in the highest stale of cultuie and intelligence, has no place 
where the physiologist, the geognost, the physician, the 
industiialist, the physicist, can leaui and become familial 
with, the language of natural phenomena. In Prussia theie 
exist no chemical laboiatories. The youth are debaired 

2461 
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fiom one of the most attra'ctive, beautiful, and poweiful means 
foi the higher cultuie of the mind The present and the 
futuie geneiationhaveno opportunity to instinct themselves in 
chemistiy 3 the nation cannot attain to the consciousness of its 
power to leacli innumerable new spiings of sustenance and 
piolit, foi this is only possible by instruction In chemical 
kboiatoiies/ Liebig refeis in detail to these disadvantages, 
giving almost mciedible examples of the lack of science- 
teaching and of bad science-teaching. Adverting to par- 
ticular places, he says there is in Beilin no laboratoiy wheie 
instruction can be leceivcd, noi in Breslau, nor Konigsberg. 
Ill Bonn theic is a technological cabinet, in Gieisswald 
nothing but medical chemistry , in Halle nothing. The states 
will piovidc no subsidies more than sufficient to pa}^ pait 
of the lent or the cost of fuel. The cost, if the student paid 
the expenses of chemical instiuction, would be quite beyond 
the means of a German , they might be boine in England oi 
Fiance. ‘The solitaiy man in Piussia fiom whom practical 
scientific instiuction proceeds, H. Rose, the only one who 
takes delight and has the talent to make young men into 
chemists, has an entire lack of means for instruction. His 
laboratory is a hiied place altogether unfit for the purpose 
assigned to it, of which the Government pays part of the i ent , 
but he has not a penny towards paying the annual outgoings. 
If Rose desues to teach more than words he gets no pupils, 
for the chaiges are too high. For a long time he gave 
a couise of four hours weekly, but he could give no instruction 
in the analysis of mineials which involved the slightest cost 
Even for what he did he was obliged to saciifice his whole 
salaiy and to add something from his private foi tune.’ 

Liebig next alludes to the so-called Tiade Schools (Gewerbe 
Schulen) whcie, as a rule, the teaching is bad, involving no 
judgement or powei of thought — ‘ fit only foi day labourers 
and machines^ ‘True scientific education,’ he says, ‘ should 
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make people icceptive for each and every application of it, 
based on a knowledge of fundamental piinciples and laws* 
Nothing is moie disastious than that the single idea of 
utility should take root in an educational mstiliition and 
that attempts should be made to convert chilcUen at once 
into soap boilers, biandy distilleis, oi vitiiol makcis. These 
educational follies squander funds without procuring the 
slightest benefits/ He alludes to the usual attitude of sons 
of manufacturers who come to him. ‘They desire at once 
to occupy themselves with what they deem to be practical 
problems, and it is usually with timidity and anxiety that 
they yield to my advice, put aside all these futile time- 
fijitciing attempts, and betake themselves to studying in 
a fundamental way the ait and method of solving piiicly 
scientific questions.’ lie remarks how they wake up to 
a leal enthusiasm for knowledge and how subsequently they 
find piactical applications easy and natuial. 

‘This low condition of scientific insti action explains the 
low level and unscientific character of agricultuic, geognosy, 
phaimacy, &c. Piussia with six univcisities has no place 
for tiaining teachers of cxpeiimcntal sciences, the State 
piovides no place whcic they may have oppoiiunity for 
acquiiing skill and piacticc in the art of iiitcipicting 
phenomena and making cxpciimcnts.’ 

‘No one can deny/ says Liebig, ‘that an overgiown 
humanism stands above all else against the progress of 
natural science and scientific medicine, a thing that will 
be looked back upon half a century hence with shame and 
a smile of pity/ 

He is, howcvci, far fiom dcpiccating a line humanistic 
tiaining, he icgards it as a necessity and even as the best 
and most pin poseful piepaiation of the mmd for all othci 
studies. ‘ There is no better means of awakening the mmd, of 
shaipening the imdci standing, and excicising the jiidgcmcnL 
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Mathematics, and natural sciences give to the child a one-sided- 
ncss, to be counteracted fully by linguistic study, first in its foim 
and later by its content in historical and other kinds of 
knowledge.’ 

feut the strife of the pedants against science is that of 
the tallow-chandlei against the gaslight, of the innkeeper 
against the cxpicss post, of the courier against canals and 
railways. ‘These dull-witted people, strangers to all true 
humanity, will not have it that the State shall provide 
means for the citizen and countiyman to clothe themselves 
bettei oi to bear with case and affection buidcns of the 
State and pay their dues. They will not have it that 
the doctoi shall visit our univcisitics, that he shall cleiiye 
tiue value fiom oui Icctuics, which lemain to him, exclusively 
tiaincd in the giammar schools, wholly unintelligible. They 
will not have it that industiy and commeice shall develop 
and enrich the State. They fight against materialism, 
against the utilitaiianism of the time, against phantoms of 
their own imagination ’ And yet it is they on whom the 
natuial sciences have confcried the greatest boon. The 
benignant influence of science during fifty yeais has enabled 
the salaiies of these people to be raised threefold without 
causing oppicssion, povcity, or discontent among othei castes, 
whom they do not legard as human beings because they 
undeistand no Gicck noi the valiants of the Latin authors. 
To these same creatures of darkness are we indebted foi 
the fact that our theologians only become acquainted with 
the goodness and infinite wisdom of the Creator out of 
books, that oui lawyers remain detached from the actual 
life in a State, from its organic development and completion, 
that their vision is not sharpened, their mind not awakened 
to discern what is tiiily useful or tally haimful. To them 
we owe it that those cuiious foi knowledge in the countiy, 
desiring to undeistand and to be insti acted about natuial 
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phenomenaj go neither to the piiest*nor the doctoi but to the 
local forester, because at this day he knows more leal science* 

Liebig concludes with a eulogy of the policy of the Grand 
Duchy of Hesse in which his own laboius aie so warmly 
favoured by the Government. He prays that the example 
may be followed, that leal schools of science may arise, and 
that they may develop a new and more peaceful generation, 
stronger in compiehension and in mind, more leceptivc foi 
ail that is tiiily great and fruitful. They are to increase the 
prospciity of the State, for only when man is relieved fioni 
the haid struggle foi existence and is no more overwhelmed 
by difficulties, only when it is made easici for him to bear 
earthly cares, can he diicct his mind to higher things 

Such wcic Liebig’s views of the state of his science in 
Prussia in the ycai 1840. 

I now wish to tell you something of Liebig’s own work. 
His name is no doubt familial to you all — in connexion with 
an extiact of meat! How many, alas ! know of him in any 
othei capacity ? I say ‘ alas * because to know Liebig as the 
sponsoi of an cxtiact of meat and to know only that, is like 
knowing Wellington mcicly as the founder of Wellington 
boots 01 Gladstone as being connected in some way with 
a paiticular kind of leather bag. 

Liebig was born in 1803, the son of a dealci and maker of 
coloiiis. Like so many other distinguished men, he was an 
unsuccessful and rebellious schoolboy, the real fact being that 
he had no taste or talent foi puiely linguistic studies. On an 
occasion of public lepioof he declared amidst the ridicule 
of his master and class-mates that he would be a chemist. 
A little later he was sent to an apothecary, but his intciest 
was m chemistry and not in chugs, and after ten inooths of 
that life, dining which he cieatcd constant anxiety by his 
piivatc cxpciimcnling m leisiuc houis, he was sent back to Ins 
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fatlier. At the age of sixteen he went to the Univeisity of 
Bonn and then to Eilangen, where he studied chemistiy as 
well as the circumstances allowed, and graduated at the end 
of thiee years. Fie had alieady published an oiiginal paper 
of consideiable worth, and ihiough the good offices of friends, 
his meiits having become known in high places, he was 
furnished by the Grand Duke of Hessc-Darmstadt with the 
means of pm suing his studies. To do this satisfactoiily he 
had to go beyond Germany, and accordingly we find him in 
1822^ at Palis, where, after woiking for a yeai in an undis- 
tinguished laboratory, he was admitted through the influence of 
his great countiyman, Alex, von Humboldt, to one of the most 
distinguished, that of Gay Lussac. A yeai latci, in 182^4, 
again through HiimboldPs influence, he was appointed 
Fiofcssoi of Chemistry in the Univeisity of Giessen, his age 
being then 21. He stayed at Giessen for 28 }cais , in 1852 
he became Professor at Munich, where he lemained until his 
death in 1873. 

Of Liebig’s scientific woik it is impossible within the time 
at my disposal to give any precise account, and indeed it can 
haidly be appieciated by those who aie not to some extent 
familiar with chemical science. I may say m a few words 
that he will always be reckoned one of the gieatcst chemists 
of all time, in virtue of the momentous characiei of his original 
investigations in pure chemistry. But beyond this, he was the 
first to extend chemistiy in a rational and far-rcachiiig way 
into agriculture, physiology, and pathology. It was said of 
him, on his death, ‘ If we sum up in our minds all that Liebig 
did in industries, in agncultuic, and m the laws of health, for 
the good of mankind, we may confidently asscit that no man 
of learning in his course through the woild has evei left a 
moi e valuable legacy behind liim.’ Since this was said, another 
and possibly a gi cater benefactoi, also a chemist, has passed 
away in the illustrious Frenchman, Louis Pasleui. 
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There yet remains to lecoid of Eiebig the chief seivice 
which induces me to lay such stiess upon Ins influence on 
German science. He was the fiist man not only in Gcimany 
but in the woiicl to found a great school of instruction 
in experimental chemistry. His laboiatory at Giessen and 
his methods of teaching weie the model on which all chemical 
instruction, and scientific instruction in general^ have since 
been based, and for many years Giessen was the Mecca to 
which all chemical pilgrims wended their way. It was there 
that were tiamecl the first great modern teachers of chemistiy 
in Germany, Fiance, and England. When systematic chemical 
mstiiiction for students was piovidcd in England in the yeai 
i8,j}. 5 by the establishment of the Royal College of Chemistiy 
in London, the first piofcssoi was one of Liebig's most 
distinguished pupils, A. W. Hofmann. 

^ Again we must note that Liebig’s laboratory was not a mere 
malt of knowledge ; it was a centre of inspiiation. The study 
of chemistiy was there nothing moie or less than the impas- 
sioned pursuit of truth. He was a teacher among teachers. 
* There was’, says Hofmann, ‘an earnestness, an enthusiasm in 
all he said which irresistibly canied away the hearer. Nor was 
it so much the actual knowledge he impaitcd which piodiiccd 
this effect, as the wondeiful manner in which he called forth 
the reflective powers of even the least gifted of his pupils. 
And what a boon it was, after being stifled by an oppressive 
load of facts, to diink the pure breath of science such as flowed 
from Liebig’s lips — what a delight after having, pcihaps, 
received fiom others a sackful of dry leaves, suddenly by 
Liebig’s lectures to see the living, growing tice ! ’ 

‘ We felt then, we feel still, and never while we live shall we 
foiget Liebig’s marvellous influence over us ; and if anything 
could be more astonishing than the amount of work he did 
with his own hands, it was probably the mountain of chemical 
toil lie got us to go through. I am suic that he loved us in 
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letuin. Each word of his caiiicd mstiiictioii, evciy intonation 
of Ills voice bespoke regard , his appioval was a maik of 
honoiii, and of whatever else we might be pioud, oiu gieatest 
piide was in having him for a master.’ 

Liebig was also a great populaiizer of science. His ‘ Letteis 
on Chemistry^ oiiginally contributed to a newspaper and 
ultimately collected in a volume, probably did more to extend 
a knowledge of the meaning and possibilities of chemistiy 
among the intelligent public of Germany than anything that 
has appealed befoic or since. They dissipated the notion, 
still lingeiiug so strongly and persistently in this count! y, 
that chemistry is a i emote and mysterious study, which, except 
in 1 elation to drugs and the making of analyses, has Httle^to 
yield to material needs and nothing to touch the finer instincts 
of humanity. 

I think you will understand how the influence of Liebig 
and his pupils served to peimcatc Geimany with a real sense 
of the inteiest and importance of chemical science. Centres 
of expciimcntal science arose evciy where , the universities 
leformed their ways. Those of his pupils who became the 
heads of industrial concerns found themselves, as he said, with 
a new point of view, a new attitude of mind, with new weapons, 
with new means of progress. They came to see that things 
did not merely happen, that there were unseen but discoverable 
causes, that a knowledge of causes gave the power of contiol, 
of variation, of improvement, of initiation. They had gained 
all this, not by the narrow pursuit of specialized know- 
ledge, but by whole-hearted and disinteiested study in 
whatever corner of the unknown they were bi ought by the 
master mind of a true philosophei to trace the operation of 
natuial laws and to cany their quest to the utmost inwaidness 
of things. 

It was this conception of science that got about in educated 
Germany as it has never done in any other country, and it is 
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on tins that Gciman achievements in science and iii scientme 
indiistiy have icstcd 

The position of science in the Geimany of to-day piescnls 
an extiaoidinaiy contrast to the st.ite of tliin<:^s discussed ami 
lamented by Liebig. 

So fai as pure science is conceined, I will icstiict myself to 
very few woids. If we take the whole lange of the sciences, 
biological and physical, I think we may affirm that in no 
countiy 121 the world aie there so much activity, so many 
woikeis and tcacheis, so much state endowment, so gicat 
an output of publications as in Gcimaiiy. It is the gicat 
numbci of scientific men and the gieat volume of thcii pio- 
dugtions that aic the most note woi thy fcatiiics 

If you visit the twenty-one Gcimao umvcisitics you not 
only find profcssois of science but you find them siii rounded 
by cagci workers, often of matuie years, engaged in onginal 
investigation, creating a real atmosphere of icscaich You 
Teel that the great business of the universities is not to retail 
knowledge but to discover new knowledge and to tiain young 
men in the ait of discoveiy. This is very diffcicnt fioni oiu 
own country, where professors have so much of their time 
absorbed in teaching oi trying to teach pupils the known, 
lathei than liainmg them to exploie the unknown, and wlicic 
ill addition they have often to deal with matciial quite inacE 
cquatcly prcpaied and sometimes quite indisposed foi higlici 
studies At the same time I repeat, and I say it emphatically, 
that It is quantity lathci than quality that is the distinguishing 
characteristic of German science. I do not think that any ini- 
paitial pci son who surveys the histoiy of science dming the 
nineteenth ccntuiy will affirm that Isiigland has been behind 
Geimany, 02 is behind Geimany now, in the quality of lici 
scientific leaders, or that we have been in any degree behind 
in giving to science those master ideas and fundamental dis- 
coveiics which are the great impulses to advance and which 
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fi iictify in a host of minor discovciics and in countless piactical 
applications * 

We have only to think of Dalton, Young, Davy, Faraday, 
Joule, Kelvin, Stokes, Darwin, Lycll, Clerk-Maxwell, and 
Huggins among the giants of the nineteenth cciitiiiy to icalize 
the troth of what I say. And it would be easy to make up a 
list of those who are with us now that would match the best 
names of any othei countiy. 

In one bianch ceitainly, in physics, wc aie not only eminent, 
we are siipieme. Radium, it is tiiic, was discovcied by 
a Polish lady in a Fiench laboratory, but the icvolutionaiy 
science that has arisen fiom it, the ideas that have thrown an 
cntiiely new and unexpected light on natural phenomena aiid 
have opened up a new chapter of science will always be 
associated piimaiily with the names of an Englishman, Si^ 
Joseph Thomson of Cambridge, and of a son of Gicatci 
Biitain — a New Zcalandci, Sir Eincst Rutheifoid of Man- 
chestci. I am pioud to add that in the event of the houi oiu 
Piofcssor Biagg stands in the very foicfiont. 

It IS in followeis that wc arc lacking If a man has it in 
him to become a gieat investigator — if he has m him the subtle 
spirit of leal genius, he will, we believe, icalixe himself in the 
face of most formidable obstacles. He will be there icady to 
lead and inspire. But if the conditions of the time, the tempci 
of thought, and the influence of the State aic detached fiom him, 
what is he likely to remain but a prophet crying in the wilder- 
ness? This has been the plight of most of our English 
scientific leaders. 

I now wish to say something about German science in 
relation to industries. Heie again I shall be compelled by 
the limits of my knowledge and cxpciieiicc to confine myself 
to chemistry, but here again I have to be thankful that 
chemical science is the one which is most widely applicable to 
manufacturing pioccsses. 
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It is difficult to name any industry on which chemistry has 
not some bearing. The use of fuel, the choice® of mateiials for 
construction, whether in metal or earthenware, the selection 
and purification of water for steam-iaising and all its other 
manifold uses, the extraction and refining of metals, the 
making of alloys, the manufacture, indeed, of evciy material 
tiling — these are all matteis on which chemistry has some- 
thing to say, because chemistry is the science which enables 
a man to deal intelligently and accuiately and economically 
with all questions that bear on the composition of things 

There is, I believe, hardly a manufacturing concern of any 
size in which a chemist, propeily trained and properly used, 
WQiild not be worth a great deal more than his salaiy. It is 
equally tiue that there are just as many in which an ill-tiamed 
or misused chemist will be an unpiofitable servant. But thcic 
aie some industries which are in a peculiar degice chemical, 
and m these Gei many has shown herself supreme 

Of all the maleiial results of Gciman science, the one best 
known to the English public is the establishment of what is 
called the Coal-tai industry. Let us glance at that wonderful 
development. 

The first of the colouring matters now generally known as 
the aniline dyes was discovcicd in 1856 by our countryman, the 
late Sir W. II Pcikin. I need, pcihaps, liaidly remark that 
these coal-tai colours 01 aniline dyes do not occur leady- 
madc in coabtar, any moie than chaiis and tables aic found 
in ticcs. Coal-lai supplies the raw mateiials from which, by 
suitable manipulation, the dye-stuffs arc elaboiated. When 
Pei kin, at the age of eighteen, discovered mauve he was 
acting as assistant to Professor Plofmann, that pupil of Liebig 
to whom I have aheady alluded as having been the first 
professoi in a ical piofcssional chemical Liboiatoiy in England 
The aim of the icscaiches m which Pcikin was engaged was 
puiely scientific He had no mtenlion of turning his chemisliy 
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to "maiiiifactuiiiig ends. Bui heie, as is so often the case in 
science, aiming'* at the moon a mail hits something teiicstrial 
Perkin discovered mauve, and thinking it might peiliaps seive 
as a dye he submitted it to Pullar’s of Perth who icplied, ‘ If 
(with an emphasis on the 'if') yom discoveiy does not make 
the goods too expensive, it is decidedly the most valuable that 
has come out for a long time.' 

Upon receiving this reply, Perkin decided to take out 
a patent and begin the manufacture. His fathci, as lie 
relates, nobly iisked his capital in the cnteipiise, and aflei 
many difficulties and anxieties had been outlived, the woiks 
were set up at Greenford Gieen and mauve supplied to the 
silk dyers in Dcccmbei 1857. 

The discovery of mauve by Pcikin was followed by that of 
magenta on the pait of a Fienchman, Veigum, and then came^ 
a lapid succession of new colouis. The initial difficulties of 
devising methods of manufactuic in a new industiy, in con- 
quering prejudices and accustoming the public to a new 
thing, had been oveicome by Perkin, and now the way was 
easy to his successors. 

The prejudices of the time weie strong, and they lemain 
with us to this day , cveiything that could be urged to the dis- 
advantage of the new colours was of course loudly pioclaimed, 
not only by those who had stiong vested interests in the 
natuial dye-stuffs, but by that great national icscivc of opinion 
which is always ready to condemn a new thing because of its 
newness— because it is ‘ new-fangled 

The first coal-tar colouis that wcic made were no doubt 
ralhei of the showy and gkiiing kind , some of them also wcic 
not veiy fast eitlici to light or to washing; some of them 
weie apt to be contaminated with aiscnic. It was easy, 
theiefoie, to get up a ciy against them. The ciy was loud 
and it has been long. Thcic aic fugitive dyes among both 
the natural and Lhe aitificial pioducts, but lo-day it can be 
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said eiiiplicitically that we have aitificial colouring matfeis 
' to produce almost any shade with any desiied degree of fast- 
ness on any kind of material, whether it be wool, cotton, silk, 
01 papei ^ The idea that artificial colours are iiecessaiily 
cither gaudy or fleeting is quite fallacious. If evidence 
wanted it can be supplied by such facts as these, given by 
Di Diiisberg, that in the great Gobelin tapestry factoiy at 
Palis, whole it takes nearly a year to make a square yard of 
material, costing about £%oOy the older dye-stuffs have to 
a considerable extent been displaced by the aitificial ones foi 
the sake of their greater fastness to light. Ceitam blue dyes 
discoveied in 1901 aie authoiitatively declared to be the 
roost indestructible colours known. 

Pei kin's coloui factory near London grew and piospciccl 
In 1868 the abstruse leseaiches of two Geiman chemists gave 
another great impulse by the discoveiy of the chemical natuie 
of maddci — the famous ‘Turkey red’. This was followed by 
the discoveiy of a practicable method of making the coloui 
In a short time the cultivation of madder root began to die 
out, in thousands of acies in France madder glowing gave 
place to the cultivation of the sugar beet, and the manufac- 
tiuc of alizaimc (for so the artificial madder was called) grew 
apace. At this point the necessity of enlarging his manii- 
factoiy to cope with the incieascd trade led Perkin to retiie. 
lie had always vowed that the lure of industiy with its golden 
guineas should ncvei detach him fiom the joy of scientific 
investigation, and so in 1873 he sold his works. From that 
time till his death in 1907, he continued, happy in his laboia- 
tory, to enrich science with his discoveiics. lie left behind 
him an honouicd name and happily also distinguished sons 
who have continued m the footsteps of theii illustiioiis father. 
One of them, I am happy to say, exciciscs his talents within 
our own university. 

In addition to Perkin’s factoiy^ otheis aiosc in London and 
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also in Lancashiie. It is a remarkable fact that m the middle 
of the nineteeiith centuiy, the idea of applying science to 
maniifactuie was moie pievalenl in ceitain parts of Britain 
and certain sections of British industry than m any othei part 
of the woild, and it was easier foi a Geiman chemist to find 
a place in England than in his own country. This is well 
shown by a fact of great and almost tragic interest — namely 
that there weic then in works round about Manchester thiee 
German chemists who subsequently returned to theii own 
country and became the leading spirits in three of the vast 
coiiccins in Germany at which we now stand in such amaze- 
raentd 

The leturn of these men to Geimany and also the tians- 
ference in 1864 of liofmann fiom London to Bonn and then 
to Beilin aie considcicd to have exercised a decisive influence 
on the development of the coal-tar mdustiy. The new 
indust ly, it must be remembered, was new in a vciy wide 
sense. Not only wcie new things made, but they wcic made 
by methods of manufactuie which depended much less on 
inventiveness and the kind of practical skill in which the 
Englishman excels, than on an elaborate and thoioiigh compre- 
hension of deep science. In this respect Germany was moic 
favourably situated for the development of the industry than 
England. Liebigs labours, and the labouis of othcis who 
followed his lead, had bi ought into existence in Gcimany an 
army of young, enthusiastic, and highly capable chemists who 
wcie eager for an oppoitumty of turning their powers to 
practical use. 

The Geiman industiy of piepaiing piuc chemicals, one 
lequiiing knowledge and methods akm to those rcqiiiicd for 

^ One of these men infoimcd me m the coiuse of convcisation a few yeais 
ago that he had left England because the fum v\ith which he was engaged 
showed so much reluctance to suppoit the scientific woik he deemed 
essential foi the impending mduslrial developments. 
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the coloiii iiidustiy, also gave an ad^^antage. In other lespocts, 
the absence of law material and of laigc-scale^chemical manu- 
facture of such things as vitiiol and soda, Geimaii}^ was at 
a great disadvantage 

I cannot attempt licic to trace the progress of events in any 
detail. Suffice it to say that before long the colour industry 
had taken fiim root in Germany and had begun a growth 
which has been nothing less than stupendous, and has placed 
the nation fai bcfoic any othei in this branch of the piactical 
aits. 

Altogethci more than distinct coal-tai coloiiis have 

been put on the maikct and the number is constantly being 
added to. I can attempt no survey of them and I will only 
allude to one more m detail, namely mdigo. 

Most people know, I think, that indigo is a blue colouiing 
mattci of gieat peimanence obtained fiom a plant which has 
been cultivated to a vciy great extent In India and used fiom 
vciy caily times The value of the indigo cxpoitcd fiom 
India in a yeai has amounted to ;^3, 000,000. 

The preparation of this coloui artificially from coal-tai 
naturally soon became a hope and aim of the new industry 
The chemical nature of the substance was elucidated aftei 
much labour, and in 1884 Liebigs successoi in Munich, von 
Bacyei, prepared it artificially. It soon appealed on the 
maiket, but did not achieve commeicial success. Undaunted 
by this the German chemists and technologists continued 
their efforts, and only after moic than fifteen ycais of pro- 
digious laboiii and the expenditure of vast sums of money, 
loundly stated at a million stciling, was success finally achieved. 
It was a wondcifiil display of talent and entcrpiise; it has 
involved incidental discovciies and industrial innovations of 
great consequence, and is probably as fine an example as 
could be cited of the triumph of scientific skill intensively 
directed to a manufacturing enterprise. In 1897, when Germany 
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began to maiiufacluie artificial indigo, she impoitcd the natural 
piodiict to the value of £ 6 ‘]f),ooo. In njii the impoit had 
fallen to £0,2,000^ 1. e -jV, whilst m 191:^ Geimany exported 
her aitificial indigo to the value of ovei i^2,ooo,ooo. I need 
hardly say that throughout all this time there have been 
plenty of voices, especially in this country, declaiing that 
artificial indigo could never 'equal and never replace the 
^good old-fashioned’ natural pioduct, and that oiii appre- 
hensions about a great industry in our Indian dependency 
were quite uncalled for. These people aie now faced by facts 
that could have been foicscen by any intelligent student of 
the past. 

It is not unusual to hcai the coal-tar indiisliy icfciicd to as 
if it only related to the manufactuie of dyes. This, howevet, 
is a gieat mistake. It has gatheicd round it a gicat vaiicty 
of collatcial manufactures of the utmost impoitaiicc to phar- 
macy, agriculture, photography, and many other piactical 
arts. It IS a soit of cential icgion of cnteipiise foi a host of 
scientific industiics and compiises a standing aimy of mdustiial 
pioneers armed with the finest weapons that science can forge.^ 

I think there can be no doubt that the development of the 
coal-tar industries in Geimany has had a fai-i caching effect 
on the national attitude towards science, and particiilaily m 
this respect — that it formed a gigantic object lesson as to the 
industrial value of what is called pure science. It must be 
icmcmbeied that the chemists fiom whose leseaichcs these 
gieat industries arose weie in the first instance men working 
at scientific investigation in a perfectly disinterested way; 
they were such men as might fitly be desciibecl by terms, 
which in the mouths of unsympathetic practical men arc often 

^ Tins statement has of couise been literally veiihed dmmg the wai, foi 
It has been in these woiks that the Germans have inipioviscd their manu- 
facture of explosives undei blockade and have elaboiated the maniifactoie 
of poison gas. 
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meant to be disparaging, they were piimaiily pliilosoplicrs 
and theoiists The Indusliics weic i elated iii^a paiticiilail}" 
deal way to abstiase science, they aiosc suddenly and un- 
mistakably out of scientific laboi atones. Compare them, for 
example, with some other industiy, such as glass manufactnic. 
Glass maniifactiue did not aiisc fiom scientific invcsiigalions , 
it gicw fiom piimitive times and evolved giadually in the 
hands of piactical men. Its connexion with science is not 
apparent , people do not readily believe that it is as much 
a chemical operation as is the most lugh-soimding expcii» 
mental tjansaclion m a univeisity laboiatoiy, just as they 
cannot believe that water is as much and as tiiily a ‘ chemical * 
as is Para-amido-bcnzcnc-azo-oitho-oxy-bcnzoic acid. 

Whilst theiefoie it might be difficult-, and it usually is 
difficult, to pcisiiadc a manufactiuer of glass that a man 
Trained in high science is likely to be a piofilablc ally, tlicie 
could be no such doubt in connexion with the coal-tai in- 
dustiics. The consequence was that these new Gciman woiks 
made a constant demand on the vciy ablest, the most aidcnt 
philosophers among univeisity students of chemistiy, 

I think you will agiee that if we had to convcit a stiff- 
necked genciation of industrialists to a belief that science, 
even of the most foibidding aspect, is woith considciatioii as 
what is called a business pioposition, the most pcisuasivc 
eloquence could hardly equal in effect the spectacle of a group 
of indiistiics with a capital of twenty-five millions openly 
deckling that they wcie made and sustained by high science, 
all of them paying a steady dividend of something like twenty- 
five pci cent I believe that as a mallei of fact the influence 
of such a state of things in Geimany has been most potent 
It IS line, no doubt, that befoie the coal-tai indusliics aiosc 
there was in Germany a disposition to encoiiiagc the study of 
science for its own sake, thcie was a disposition to associate 
It with industiy; but such tendencies have been gically 
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exalted and encouraged® by wliit has happened m these 
specially chemical indusliics. 

Be that as it may, the spectacle of Gciman iiidustiy to-day 
discloses an intimacy and degicc of association between 
science and piactice such as the world has nevci seen, and 
such as is not yet appioachcd in any othci coimtiy. 

So much then foi the coal-tai indiistiy I have dwelt upon 
it because it lepicscnts the most conspicuous Geiman success 
among manufactures which depend upon the appreciation and 
application of science. 

It must not be supposed that it is the only example that 
could be adduced. On the contiaiy, it is only one of many, 
aiidj indeed, it might have been more instinctive if I had 
chosen some othci mdustiy with which we aic moic familial 
in this comitiy to show how, by the application of science, the 
Gcimans have succeeded not only m making themselves in-' 
dependent of nations to which they foimcrly looked for tlicii 
supplies, but have gone fuithcr and piovcd themselves success- 
ful livals as manufactiucis for the outside wot Id One hcais 
the alarm sounded on evciy side, and even in industiics in 
which wc have been inclined to feci a natural and unassailable 
pie-cmincncc, authoiitative opinion now gives us icason to 
abandon our complacency. 

I desiie to speak with rnodciation and with all due rcscivc. 
I am well awaic that a man of science is not entitled to 
dogmatize about industrial affaiis. I am well awaic that men, 
impicsscd by the successes which have followed the application 
of science to industiy, tend to undei estimate othci factois of 
success Noi am I disposed to repine about British industiy, 
I sec many signs of vigour and enterpiisc. The statistics of 
trade aie wondcifuL I know too that there is a constant and 
rapidly inci casing tendency to apply science to industry in 
this counts y. And yet, when eveiy allowance is made, 1 
think it may be affirmed with the utmost confidence that 
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German indiistiy^ taken as a whole^ exhibits a vastly greater 
and moie effective application of science tlian^iii own. 

It Will be obvious to you that my account of science in 
Germany has been veiy paitial and impel feet. The whole 
subject isj of couise, far too large foi one man and one horn, 
I have chosen to speak of the science with which I have some 
acquaintance. But I believe I am warranted m saying of all 
science, that thcic exists in Geimany the same legard foi it 
as for chemist! y. It is believed m for its own worth as 
knowledge , it gains the suffrages of the people and abounding 
suppoit fiom the State. It is legarded as the ally and not 
the enemy of piactice, and it is turned to piactical account 
7 calously in every way for the fiirtheiancc of material well- 
being. 

Things aic by no means so in England. Wc have, as I 
^havc said, no lack of scientific genius. We have, and have 
had, gicat men who initiate, men whose discoveiics mark 
epochs in the progress of scientific knowledge, men often 
moic cclebiatcd in Geimany than they arc here. Many of 
the ideas foi the application of science to industiy have come 
fiom Englishmen, many of the industrial applications have 
begun here. But the belief in science either for its own value 
or for its material usefulness is greatly lacking. 

Science in Britain deiives splendid support from ceitain 
units and sections of the manufacturing woild, but, broadly 
speaking, the manufactuimg woild is not behind it and docs 
not use it as it might. I dislike nothing more than fiom my 
position inside a iinivcisity to seem to speak disicspectfully 
of our leadeis of industry. It is apt to be lescntcd and it may 
do moic harm than good,'^but it is sometimes a duty to be 
disagiecable, and I feel I should be keeping something back 
that you arc entitled to heai if I did not tell you that it has 
happened repeatedly to me in my life to see individual m- 
diistiial undci takings languish and sink when they might 



ii6 


GERMAN SCIENCE 


hav-e been saved by the kiiowledge and guidance that science 
could haA^e supplied It is difficult to substantiate such a 
statement, impossible, of couise, to adduce the vciy instances. 
But I do not make the statement lightly or hastily. It 
expi esses what is to me not a mere siumise but something as 
ccitain as anything can be that fiom its nature cannot be 
absolutely pioved. 

If I am asked to go to the loot of matlcis and say what I 
really believe it is that has imdeilain English neglect of science, 
I am afiaid I should enter into icgions wheie my cause might 
be bettei served by silence than by speech. I will theiefoic 
tell you frankly that I will not^say all that is in my mind, 
Theic is a tacit undei standing among the tcachcis of oui 
iiniveisity, — and I believe it is a vciy wise one, — that we put 
some restraint upon the public expiessions of oui piiicly 
pcisonal opinions, But this much I may say ficely, that the 
puisiul of science in this countiy has been subject to uncas}" 
suspicion. Of the forms of suspicion I will only mention two. 

I daicsay some of you may know that in the Univcisity of 
Oxfoid an honoui student of natiiial science is commonl}’’ 
known among othei sections as ‘a stinks man’. It is, of 
couise, a playful tcirn, which it would be ridiculous to take 
sciioiisly. At the same time thcic is many a true woid 
spoken in jest, and much serious opinion may be conccntiatcd 
in woids that can be given to a child to lisp. I do not be- 
lieve that the terse expicssion to which I have refen cd was 
invented by an imdci graduate. I think it much moic piob- 
able that it came as a blight inspiiation to some piodigioiisly 
learned don and was quietly dropped by him in some iindci- 
giacluate’s room. If I do not know the veiy doa in question, 
I know his double, nay, lus centuple. 

What I mean is this, that science as commonly taught, as 
commonly pin sued in this countiy has not seemed edifying to 
the man of letteis; and the man of letteis, until these later 
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days, has been the supreme influence in the great seats of 
learning, that have dominated our education and have trained 
the leaders of our national affairs. 

I say that the man of letters has not found science edifying. 
I have often heard him say with extraordinary composure that 
he knew nothing at all about it, much in the same way that the 
best-dressed aiistociat in the House of Commons once ex- 
plained in the course of a debate, that he had nevei been an 
agricultural labouier. Science has not gained the regard of 
the man of letters — not only because of the suspicion that it 
would tend to divert people fiom liteiaiy studies, to which, 
lightly enough, he attaches vast importance; but because the 
lining in itself has not seemed to confei much benefit on the 
human mind or the human spirit, however far its applications 
might minister to material well-being. 

Now I do not qiiancl altogether with this point of view. 
It is peifectly true, in the first place, that science has had to 
adopt an aggressive attitude. It has had to struggle and to 
fight against tremendous obstacles for recognition not meiely 
as a woithy but as a legitimate subject of study. It has had 
constantly to assail deep-rooted prejudices and tiench on 
vested inteicsts, and so what is naturally a peaceful pursuit 
became associated with the idea of idol-smashing and aggies- 
sion. Besides this, it is only fair to admit that science has 
been taught and practised by multitudes of people in this 
Country in a tiuly unedifying way, and bad science is, I think, 
the most iinpiofilable mental food that can be administered in 
the name of knowledge or cultuie to any human being. A 
man may outlive a diet of tough irregular verbs, hard-boiled 
liicraiiirc, unleavened histoiy, and philosophical dish-water, 
and yet become a speaker of languages, a lover of books, 
a student of the vital past and a reflective iiiquirei into the 
opciations of the mind. Later cxpeiience of the realities of 
life may in these things beget a clcaicr vision and give a new 
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and better standpoint from which a man may begin his studies 
afresh. But machine-taught science, such as our univeisities, 
especially that of London, have condoned, and such as the 
happily defunct agency of the Government Science and Ait 
Department spiead like a plague through our schools — that, 
d man docs not lecovei from easily if at all. For science is 
not taught by experience of life , only the want of it is made 
evident ; and it cannot be gained by taking thought and sit- 
ting down in leisuie hours to lead a book. Science can only 
be learned in laboratories, and if that oppoitunity has been 
lost 01 vainly used in early life it does not oidinarily lecur. 

How often does not one come across a man who says — ^ Oh 
yes, I was taught some science at school — sulphuiic acid tL 
SOj — or was it H^O? — but, of course, I have foigotlcn all 
about it.’ It has gone, forgotten, unhonouied and unsung-- 
not deeply regretted It never was a icality — it was attached 
to nothing interesting, nothing human It could not glow, 
It could only wither and die. 

I do not wondei, thcieforc, that science has made such 
little appeal to the sympathies of men of lettcis, it has so 
often seemed to beAiothing and to conic to nothing, towaids 
endowing a man with knowledge, taste oi talent of any value 

But I think that science has been suspected even when it 
has been good — that is to say, when it has been so well 
studied and practised, that it has been an unmistakable addi- 
tion to the resoiuces of the mind, when it has become piodiiclive 
m new knowledge, when it has opened new vistas and made 
almost incredible intellectual conquests in the realm of Natuic 

Theic is a widespread belief, moie often hinted than openly 
declared, that the pursuit of science is accompanied by llic 
development of habits of mmd and tendencies of practice 
which would delegate fiom the most piccioiis elements In 
human nature and m the amenities of human society. 

This is an old theme on which much has been said and 



GERMAN SCIENCE 


119 

much has been written, in compaifson with which any words 
of mine must sink into insignificance. It 1*5 the fashion to 
pretend that the belief exists no longei. Science, it is said, 
has gamed the day , it is the modern study , it is the one 
towaids which money is most freely devoted. This is only 
partly tine. The suppoit that science has received in these 
later times is, I am afiaid, not in the wide sense disinterested 
It is believed that science pays. And so it does, and so it 
may be commended. As citizens of a country that we desire 
shall siiivivc, we who puisne science are anxious enough that 
it shall be known to pay. But wc want much more than that. 
We want science to be appreciated for its own sake And I 
bqldly say, it is not so appieciatcd by any maniici of means. 
I say It is distuistcd. If you ask for pi oof, I might icply 
that it lies in the constant expeiicncc of my life. If you insist 
upon a sample, heic is one. At the conclusion of a vciy able 
article appearing not long ago in a ncwspapei on the subject 
of London Umvcisity, wc find the following . 

‘The rcpoit is a mastcily piodiiction, and if we disagree 
with It on the points indicated, it must be admitted that it 
CHS in confoimity with a tendency chaiactciistic of the age — 
the tendency to close uniecogni/cd cloois, stiaighten loads and 
legulatc cvciy thing in a ‘‘scientific’' spiiit — a tendency which 
inay iillimatcly have veiy much to answei for.' 

The word scientific is in inveitcd commas. That I take to 
mean that it is not used m the right sense, as The Times puts 
"Gcncial in invci ted commas when it speaks of ‘ Gcneial ’ Booth. 

Please iindci stand that I do not (juaiiel with what I have 
quoted. On the coiitiary, I believe it is ciitiicly in haimony 
with my own view- namely, that the common and wioiig 
idea of science is that of something iigid, mechanical, un- 
imaginative, and something cramping to the human spiiil. 
Science may be this if it is misconceived and misused , it may 
lend to make a man 01 a nation nanow and onc-sided, blind 
to other things as gicat as 01 greater than itself. But so, 
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surely, may be, and has bedn the case, with the pursuit of purely 
liteiary studies. J 

Of all the distinctions that I dislike, none seems more 
misleading than that of calling literary studies the ‘Humanities ^ 
It leads almost inevitably to the inference that the rest of 
knowledge consists of inhumanities. I would not say a word 
of disiespect foi the so-called humanities, for I have no dis- 
respectful thought concerning them — as I conceive they should 
be, and as they really aie apait from pedants. The pioper 
study of mankind may be man, and human history, the 
human wisdom of our foiefathers, human piety and human 
poetry, the study of the human mind, will always have their 
assured place. But outside man stands the rest of Nature, 
the Universe. The exploration of that, the unravelling of all 
the phenomena of the Heavens and the Eaith, the levclation 
of natural law that was befoie man was, that will remain when 
man may well have ceased to be — that suiely is a study 
which should not be belittled by any exclusive tcuii. That 
surely is not a study which, propeily conceived and propel ly 
pm sued, will make a man or a people arrogant, mechanical, 
unimaginative or impious. The time I think may come when 
everyone who now rightly thinks himself in darkness if he has 
not some love or knowledge of the humanities, will be not any 
less ashamed to be heedless oi ignoiant of the natural sciences, 
which, if it is desired to denote them by a single word, might, 
I think, without any impropriety be called the divinities. ^ 

The danger of science undoubtedly lies in the rich material 
fiuits that it inevitably sheds in its luxuriant growth. These 
are a temptation to the carnal mind, and I would say as soon 
as anyone, Woe be to the man or to the nation that sets its 
lieait on tliese alone ! 

Such a danger may be said to exist m modem Gcimany, 

^ It cannot be too emphatically stated that the school clisciplme of 
Germany was not based on scientific studies. (Janiiaiy 1921 ) 



GERMAN SCIENCE 


121 


I do not know. Ceitainly it is felt by some people I gave 
yon at tlic outset of this addicss some quotation fiom the 
wiitings of Liebig when in 1840 he lamented the national 
disiegaid of science. To this it is only fair to set in contiast 
some modem utterances made sixty years later by men not 
less devoted to the intcicst of their country : 

^Two souls dwell in the Gciman nation ^ writes Professoi 
Paulsen , ^ the German nation has been called the nation of 
poets and thinkers, and it may be pioud of the name. To-day 
it may again be called the nation of masterful combatants, as 
which it onginally appealed in histoiy.’ ^ That is tme, but 
an addition is needful, for the struggle to which Germany has 
since i860 devoted its undivided strength is not a i^tiiigglc 
waged consciously in the name and for the sake of civilization, 
IS not a stiugglc for intellectual 01 political ideas, 01 ideals of 
any kind, but a stiuggle for sheer mastciy in the lealm of 
mattci and for political ascendancy amongst the nations. Yet 
if Germany sfiould ultimately gain all the material success 
and political power it aspiies aftci, no one will dare to say 
that it will mean moic for civilization and the woikl than the 
weak and disjointed Gcimany of a centuiy ago, which gave to 
mankind the Goethe and Schillci, the Kant and Fichte whose 
teachings have foi the time been cast aside. 

‘One iccognizes with anxious apprehension \ says anotlici 
writer,"' ‘that the active inteiest for natuial science and 
«4cclinical improvements is not balanced by a decpei concern foi 
the pioblcms of the mental sciences and the arts, which, in 
truth, can alone beneficially appropiiatc the achievements of 
technical culture; that in eveiy dcpaitmcnt of Geiman life 
a tendency to be satisfied with externals is visible, and the 

^ I make these quotations fiom the well-known woik ‘The Evolution 
of Modem Geimany ^ by Mi. W, H, Dawson (Fisher Unwin, 1908). 

® Z7/? RtJiiJc imd Polihk^ p. 59. 

« Un\cf Kaim mid win Volk, by a ‘ SciiwaizseheU ('Pessimist’), 
p. I 5 S. 
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cn4eavom aftci knowledge and self-realization is lacking , 
that we have, indeed, made pi ogress m the domain of in- 
dustry, commerce, and material life, but, on the other hand, 
the old Gcimaii quality of striving aftci the essence of things, 
the hidden soul of phenomena, and the delight in this en- 
deavour — fice from all sccondaiy ends — is moie and moie 
being lost , that we have lost the old idealism and in its place 
have put phiascs and pomposity and high-sounding woids ’ 

^ A onc-sidcdness which only esteems mateiial values and an 
increasing contiol ovei natiiie is destiuctivc in its influence/ 
wrote Piofessoi Dr. Rein, of Jena, lecenlly, ‘ and this one-sided- 
ness set in dining the second half of the nineteenth century 
in Gcimany. We Geimans have ceased to be the nation of 
thinkcis, of poets, and di earners, we aim now only at the 
domination and exploitation of nature . . . Have we Geimans 
kept a haimonious balance betueen the economic and the " 
moial side of our development, as was once the case with 
the Gieeks ^ No ; with the enormous incieasc of wealth daik 
shadows have fallen on oiu national life. In the nation as in 
the individual we see with the incieasc of wealth the dccicasc 
of moral feeling and moial powei ’ 

‘At the beginning of the nineteenth ccntuiy,' wiitcs Pro- 
fcssoi Paulsen, of Beilin, than whom no one has moic light to 
speak upon this subject, ‘ speculative philosophy was in the 
ascendant, and with it went humanistic philology, both being 
one in that their aim was contemplation. At the end of thia- 
ccnluiy natuial science was pi cdominant, and natural science in 
the service of technics and medicine. One has only to notice 
the incieasc of technical colleges and the cxpcnditiiic which 
the State incius on behalf of science, — for new institutes 
of natuial science and medicine, new millions aic alwa} s ready, 
but is any liberality shown towards the most modest need of 
philology or philosophy ? ^ ^ 

^ Uiiser Katsernnd sein Volk^ by a ^ Schwaizschei * (‘ Pessimist ’)? P* l S 5 » 
Zur EtJizk mid Pohfik^ p 62. 
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A considet ation of Geiman «5ciei\cc leaves us with much*to 
honour and admiie and much to muse upon. I have found 
a great tendency on the part of those who havc*come fresh fiom 
Its atmosphere, aident with the enthusiasm of youth or with the 
impatient and imreflectivc zeal of hasty lefoimers — a great 
tendency to insist that wc should forthwith Geimanize our 
science. I hope piofoundly that we shall do no such thing. 
I will only name one diicction in which, I think, wc aie 
already showing that we aic wiser and may do better The most 
conspicuous educational outcome of the Geiman scientific and 
industiial movement has been the establishment of their 
technical universities, so often extolled both in Geimany and 
hcic. I would like to say fiankly I consider technical univci- 
si!ies to be an educational mistake and a national danger of the 
first magnitude. Efficient they may be within a particnlai 
range of human efficiency, but univei sides, it must be lemcm- 
beicd, arc the dominating influence in national education. It 
is in them that the gicatcst number of minds which will contiol 
the nation arc tuloied. The ideals that aie fostered thcic 
will be carded out into the woild and impressed upon the 
national life. Will anyone maintain that gicat institutions, 
given over entirely to the teaching of science and especially of 
science in i elation to purely mateiial ends, will form an environ- 
ment in which the leadcis of the woiking world may be best 
piepaicd to scivc their time and generation? 

Thcic is siuely no moic mischievous idea than that a uni- 
vcisily should be a place wlicic a man is fashioned into an 
efficient piece of mechanism, wheic he is made simply clevci, 
and IS sent out to be accurately fitted like a cog-whccl in what 
is sometimes called the machinciy of civilization. It is 
a desolating docldnc of education and a godless view of life. 

When wc hear our great men — such a man, foi example, as 
Lord Morley — speak so tendcily and icvercnlly of Oxford, 
do you suppose that he is thinking of it as a place where he 
Icamt political economy or histoiy or litcratuie ? By no means. 
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HeAinks of it as a tempte of disinteiestcd learning, a place 
liaunted by the spirits of mighty men, the place where the 
flower of English youth assembled, young men with diffeicnt 
destinies, diffcicnt hopes, different ideals, who got to know 
one anothei, influenced and stimulated one anothei, wheie 
character was formed and sticngthcncd, aspiiations gained, and 
the whole man influenced foi good seivice in the woild. 

My praise of our old universities is always qualified I 
believe they sadly neglected theii duty to science, that they al- 
lowed themselves to glow much too aloof from the woik-a-day 
world and the occupations that engage the bulk of our people. 

The new univeisitics are relatively small, and they cannot 
claim yet to have in any great measuie the gieatcst virtues of 
the old. But in their closei association with the indiisiiial 
woild they have, I believe, an cnoimous advantage. The 
Univcisity of Leeds is often spoken of as a technical imivci- 
sity. It IS no such thmg It is a univci sity in which those who 
aic engaged in liteiary, scientific and technical studies dwell 
together in union and harmony. VVe set out deliberately to 
avoid one-sidedness, wc seek to gathei togethci a community 
of all interests, and wc believe that in our mutual influences wc 
shall preserve a fair balance, that we shall pioducc ncithei tlie 
htciaiy pedant, too siipcifine to sympathize with the realities 
of life, nor the narrow scientific technologist with a view of 
knowledge limited to the service of material ends. 

In this way I think wc shall do better than Gcnnany, and® 
whilst cultivating science, shall avoid its detachment and in- 
tensive cultivation for piactical ends apait from olhei realms 
of knowledge. Wc shall keep its votaiics sane, laigc-mmdcd 
and m sympathy with all that is woilhy and elevating to the 
human spin!, and make them bettei able to gauge and nicc't 
the complex and vaiicd needs of a nation stnving not only for 
gi eater prospciity but foi tiucr civilization. 
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